£33-751-23-001, Rev. ©

TOPEX/POSEIDON Project

FTOPEX Ground System
oftware Interface Specification,

2. Design (S15-2)
ltimeter Sensor Data Record
Lk Data

Merch 1883

Jet Propidsion Laboraiory
Califormiz Instiute of Technology

JPL D-8591, Bev. C

SR T Y ';ff: £ 4 * s %
M Paats  enlledes TR F a0 iny )

i



533-7851-23-001

T ENATURES: DATE

Prepared bv:

@4’%{:@&/,;— J. Algiers 3 / / 5_,/9 3
/) s Sps CM 7
Ap‘;;;;:oval :

G. Faist i/ / ﬁ‘/ 7%

SDFS CDE

5PS System Engineer

T. Antczak  3/re/ 42
i *

P. Jansma . 31
Supervisor, -Science .. ..
Systens Development Group

J. Brown B e
Manager, SDS ' : '

J. T. Renfrow  Zetta9%
¥anager, Science _
Data Systems Section

P. Callahan 3//5 ,/? 3

TOFPEX Measurement System Engineer

D. Rover I/ eaf 12
TGS System Engineer

D. Hancock 2/ Zé/fij’;
GSFC/WFF T




Alt SDR Data 8Ii&-2

AltT

SDR §3is~-2

Distribution:

A,
3.
J.
F.
J.
W.
A.
D.

C.

s.

R.

Vel

algiers
Antczak
Bartulis
R. Benzada
W. Brown
Callghan
Carnakis
C. Carr
Chin
Cclliins
Corgaro
Craig
Donhaussar

Escudier

Fahid
Faist

Hancock

Hiil
Hultherg
Hymé&n -~
Jansna
Paviovitch
T. Renfrow
Rosell
Royer
Salanmone
Smith
Sparrow
Stiver

luzm Files

bound:

525-3610
525-361C
264-586
300-31¢8
525-3&830
300-31¢%
178=206
525-3610
525-38610
300-323
2311180
525-38610
525=3610

CNES/CST

525-3610
525~36310

GSFC/WFF

301-445
264-686"

125=2337

5253610

525-3610

525-3610
264-586
264=355
264-355
350~-323
179=-206
264-686

6;3—?51-2”

all

633 752*2’*&21

'i3§

* {2

otherg 3-hole for SIS binder




E33~FEL~22-CC12 Harek 15, L5%3

DOCUMENT CERNGE LOG

Change Letter

Date

Affected Peortions

A

B

1881-12-05

1992~058-15

1883-03-152

2.2.4, £.2.5, 4.4.107,
4.4.1892 {old numbering)

£.4.n al] renumbered {(now
sorted in dictionary order)

1.6.4, £.4.129, 4.4.131 event
times changed from "local time®
to "VAX clock timeY, as TGS VaX
clocks were changed to UTC.

P. 15 Memory Dump changef from
34 to 32 occcurrences per MCR
095; alsc 4.4.3108

p. 17 Alt_Eng_Status, Alt_Eng
Frame added per MCR 125; also
added 4.4.5% and 4.4.867

£,4.,3, 4.4.6 clarifications
4.£.11, 4.4.17 update limits

4£.4.48-51, £.4.53-55 change
units and limits per MCR 118

7, L£.4.64-60, 4.4.72=-73,
S, &4.4.102 CTarlﬁlcatlons

|D~ |Ih

-5
-8
4.4.113 change sign per MCR124

4.4.120, 4.4.166, 4£.4.178,
4.4.180-182, 4. .&91
clarifications

Per MCR 364:

4.4.65 Flag_ES5 definition
4.4.72 BRAlt_Sci_Prelim Flags
4,4.114 Off Nadir_Angle_SC
4£.4.138 Range Rate note added
4.4.3149 SFDU_ClassZ_ length Value
£.4.178 Tlme Last_Reset

4.4.180 Time_. _Shift _Midframe
4.4.181 DT»_Conv_?lag_Altzﬁg
asstd. updates 10 min/max limits

(D




21t SDR Data SIS-2 §33=751~23~001 | MareR 15, ‘1993

CONTENTS

I INTRODUCTION . . v v 4 o o = o o o
1.1 THentification ¢ . e « s e s s s s 2 & + = € v o« e
1.2 Content Overview . « « + ¢ o o o s = « =

1.3 S5COBE o« « =+ =« o+ & =« 2 2 = = 2 2 o =

1.4 Related Interfaces . . + + ¢ o o o « o+ » & s = =
1.5

1.6

applicable Documents . . « « + & o o 2 & s o+ 2 e .
Conventions . + + &« & o « o « & s o « « o o s o «
i.6.1 Data Representaticn . . . . . .« « ¢« + « &+ =
1.6.2 File Structu® . o « o o o = o = o = » s o »
1.6.3 Notationl ¢ + « =+ o o s » 2 o a o« = s =« s & =

I SIS ST S I TN VR O R T S R

1.6.3.1 TraceabllitV . « o « o « + ¢ = o & =
1.6.3.2 Hexadecimal Values . . . « « « = + =
1.6.3.3 KReyword/vValue Conventions . . . . . .
1.6.4 Data Definition Terminology . . .« .« » + . -

2 ENVIRONMENT + + v v o o o o v o o o o m o on a e e e s
2.1 Hardware CharacterisSticsS .« o « o « o o o & 4 « o o
2.2 ZInterface Medium and Character;stlcs.],;,ll PO
2.3 Imput/Output Protocols . . . . . . . . v e ee e i
2.3.1 Device AJdressing . . . s s e e » e e e o= e

W L1 OT oL U O

2.3.2 Operating System Protocols . . . + .+ .+ .+ . .
2.3.2 Deformabfing . o ¢ « . o o o« s s e a2 e e - =
2.3.4 Calling SeguanCe . .« « « « s o = s 2 o+ o+ = =
2.4 Pailure Protection and ReCOVEIV . .« « <« « + + « o =

3 DATA FPLOW CHARACTERISTICS . .« & 4 o o o o s s o & « & = =
Data Velume Estimates . . . ¢« « 4 o o o o = 2 = =« =
Generation FreQuUenCy .« « + = =+ o « o 2 5 & s s o =
Transfer Meditum . .+ « ¢ o o o o & 2 2 e s+ e s+ a4 = s
Transfer Method . . . . . « & & + ¢ « & o ¢ & o o+
Tabeling « « o o« « = s o » o o © s o 2 e s s & e s

)

W W W W
[]

Ul 0 1

oo o R

L]

Z DATA PRODUCT DEFINITION o+ 2 « s « o 2 o 3 a4 o = = = & = =«
4.1 Summary Data Product Structure . « « « « » « + . -
4.2 TFile, Record and Group Descriptions . . . + « . .« .
2l SDR Data &+ ¢« ¢ o o = s a s e e & « =+ = =
21T SDR Data Header . .+ ¢ 4 ¢ s 6 s e o+ o+ =

pt fe
GO~

L]
U O N R
H
)

®
L]

. A3t SDR Data Becord .+ 4 o o o o o = 2 o+ o - X0
2. Alt Sci SDR Recoxd + « 2 « o « » + +« » + « « 10
-2. Alt Eng SDR Record +» + + o = o « o o 2 =+ = = 1L
4.2 Detailed Data Product Structure . . . . - . « . - . 11
4,4 l ment Definitions . .+ & o ¢ e » & s o = e o » = - 18

e

AGC AILSDR C v « «¢ o & o o o = & & s o = - e
AGC‘éltSDR Ko o s o T
A1tEng_Raw_Clock Counts e o s o & e.+ & & e X
Al1tEng Record Type COGE + = = = « o o o o o

B
K

)
w

L
L]

o
w

:Wahnbuhih&*l!*%%mm%d*abd\'rl\
L3
N L U ] Sl VS

. AltimeTer StaTe€ . « o « s o + ¢ o o « + o + 19
-3 AltSci Raw_Clock Counts . . . . . . . - . . 18
4. AltSci_Record Type Code . . . . . . . . . < ..20

A1t ENG 01 « « « o = o o o = s o = o o o n o

Al‘t__ENG__Oz @ - - - - - ° - - - - - ' - - - - : -' 2*6

P
) L]
\003“\10\0]&‘-0)(\)[“'
)
[

,
3
R




AZ1T SDR Dala 8IE-2 533-751-22~-001 ¥Ereh 15, 1923

Al ENG 03 . & o v = o s 2 2 o o« « o » » - 20
ALL ENG G4 . & o o = = o o o o » o o o = = 21
AlT ENG 05 « 4 o » o m s e e s e e e e e s 1
Al ENG 06 & + « o o « =« o o » « o s » « « 21
ALt ENC G7 o v & o o o = o o o = o « o = - 2%
AT ENG OS5 v o v o o + o s =« = « = « o = o 22
AL ENG 0S5 & v v » o o o o o o o o o « o o 22
Alt ENG 10 & « + « s o o o o o o 2 = = « + 22
Alt ENG 11 4 & o o o 4 o s 5 e s s o+ . . 22
Alt ENG 12 & « « o + = o » » s+ o » s = - » 23
Al ENG_ 13 v 4« + 4 4 e s o e s s e . . 23
Bit ENG 14 + o o o o o » s « « & » o « o - 23
Blt ENG 15 . v & « o o o « o = & = « o« « « 23
AL ENG 16 v = o « = o 2 = « o « + + + « + 24
AIE ENG 17 v o o 4 4 e s s e e s e s e . . 24
AlL ENG 18 v o = =« s = = = s s o = o = + « 24
AT ENG 19 - v o o » = = = = o« » o o + a2 . 24
AL _ENG 20 . o & o o o x o s s s s e a2 o = 25
BlL ENG 21 - » o o = = » « = o« 2 « o « « = 25
Alt ENG 22 . = &« = = ¢ + s = o o« o » » » « 25
2lt ENG 23 . . . + o + o + s s + o = « o 2 25
Al BNG 24 . + + v « 2 o « o 2 « 2 = s « - 25
Blt ENG 25 ¢ 4 « « s o o o « o a = x =+ = = 28
Rlt ENG 26 . . « « « 5 o o s = + « + = =« - 28
Al BNG 27 & .+ 4 s s s e s e s s s+ o s o 26
Blt ENG 28 . « & + o s o s s e o o o o o o 27
AlE ENG 2% . . 4 v 4 e s s e s s e e s oe o« 27
AlE ENG 30 . . v ¢+ s o s o & e s v s s . 27
Al ENG 31 . . ¢ 4 & + o s o 2 s s e o = . 27
Alt BNG 32 & o « 24 o o o = o = s « = « » - 28
Alf ENG 33 . . . « « o + « o s+ + & = o = - 28
Blt ENG 34 . &+ v & o o s+ s = o o & = o . 28
A1t ENG 35 . . ¢ ¢ s e s s s = & o« 2 o« . 28
Blt ENG 36 .« &+ o o o « « s o o s 2 o o - - 29
ALt _ENG 37 « o = o o o o « o « « + = « « . 29
AlE ENG 38 . . « + o o = s« o o + s o + » . 29
Alt ENG 39 « o « o « o = o =+ o « o + o = - 29
At ENG 40 « « o 4 o s e+ o+ 2 s e . - . . 30
Al ENG_41 . + 2 « + « s+ s+ + = = e o = . « 30
Alt ENG 42 « « « » « 2 s s = o + = = » . - 30
21t ENG 43 . + = + + s o « o o « + 2 & - « 30
ALt ENG 44 .« o o o = o o+ o o o o + o s « . 31
Alt ENG 45 . « ¢ & 2 « o+ o = o =+ s a . . 31
21% ENG 46 . + + o o » « s o o = = « o - » 31
AT ENG_ 47 & & o o o e e e s et e e e e 31
A1t ENG 48 . . v « o 4 v s s e s o+ o« o« . 32
ALt ENG 49 . + + o o o o o« = o o o v o o« » 32
BIE ENG S50 o+ 2 2 s s s s v v o« o o+ s o« - . 32
21t _Eng ChecKSUR o » » « + = o + » o = =« o« 33
21t Eng FraMe . « « » » + + + = + < + o o + 33
21t _Eng_ Frames_Processed Xeywd . . . . . . 33
alt Eng Frames_Processed Value . . . . . . 34
Alt Eng Frawmes_Received Keywd . . . . . . . 3¢
Alt Eng rrames_Received Value . . . . . . . 34

.
*

s N
O O A A O g N A O A N O Tl L L 2
. s 8w a4 & & 4 %

[l
-

o

L]
4

-
“

.
L]

N S Y A R T LA S L S

4
°

L)
*

4
L)

L] [
. » L]
W W R A RN DB BN R B e e e R e e el
\Um'»JU\Ulthd[\JIm‘CZJ\QGO\I(J“\UiJmNNWO\QOSMG\(J‘J‘MNMOWW%IO\UIJM&;JN&-'C)

L] * » * L] [ [ ) L] * L] L) . L) ] L . L]
@ * L] * + 4 & L) 4 * & L] 4 L] L L] L] . L]

L]
L]

L]

B O A O O g O A A N A A I L A S S S
L]

G Ch UL U U D101 01U e e s e e b L0 W) WD W W) L

L]
.

¥
[

[
L3

. L]
. >

-
[

* $ L) ®
) a @

[
»

ehlh-lhvhtb-l-b«bﬁ@"t‘:‘“!r&r@‘lhubthhlhiﬁ&ﬁ\&btﬁlh%%ﬁhh%ﬂbhﬁﬁhﬂhﬁlbiﬁﬁﬁt
»

GBI A0 G0 -3 O UL e L R O

»
#

ii



i

SDR Dates sIs-2

-4 .84
.4.565
.4.696
«4.67
-4,68
.£.58
.4.70
2.7

¢
)
b

L] *

a
R I |
i W

~}
[

*

L)
bhtp'lb‘lp‘ip"'h‘h‘b'k'h?b‘i‘xih‘lhihlbihbblhhlhﬁ"&

L]
L]

?
4

.

4
AN IR R |
W0~ 3

L]

.
3 )
4 (D

L]
*
1B

.
L]

[

-
o o 0 0
(B B e VI oY)

3
L]

N N Y N N g N L N S A B S B L
Ll

]

L]
00
o

-
o ®
O 00 <4

a

»
e

*

[
L

[N A A S
&

*
.

L]
L)

o
P bt e b WD OAD D AD D WO O WD O\

+

LI ]
L]

*
R N I - W L LR s L
L]
[
«Q
L2}

Ll

o

>

.
4

COW Ol O U LN O

.
L]
!.1.

-
3%

.
"

()
()

L]
o

*
.

b2 ped
QO
Ut

L

L] L] [ L] a
L L]

fob b e e

S S A Y Y - S S O O S SR R S S
®

B33« T751-23~001%

alt Eng Prelim Flags . - - »
AlL Ewg Quality Filags . . . - -
Alt Eng _Spare2 . .« + s+ o+ o+ s . =
Alt Eng Status . . . .+ . . . .
Alt_Sci_Frames_Processed_Xeywd
Al* Sc¢ rrames_ Drocessed Value
Al _Sc1 Frames_ “Received_Xeywd .
Alt_Sci_ Frames_Received Value .
Ait Sci Prelim Fiags . . . - -
Alt*SCL_Quailty_“lags . e e e e
Alt SDR Gap Count_XKeywd . . . .
Alt SDR Gap yoan* Value . « » .

Alt SDR SW_ Ted Keywd . e e e e
Al* SDR_ _SW_ ?ed Value . . . « .
Bad CRC_ “Count AIEERg . . . . .
Bad_ CRC Count Alt831 e e e e e
Bad MF COLPL BRIEFDG « o « o« -
Bad | HF Count TAI%Sei L. . . . .
Build Id Key@c e e e e e s e

Build IG valu@ . « + + « + «

Calib Atten C . . « =« « « + + o
Ca‘lb &tteﬁ e o o o o s o « =
Checksum_ Hi @ o v o o o o = = &
CheCKSUm LO « « + + « « « « =
Current Mode . . . . e s e s .
Cyclie Kumber Keywd . . . . « -
Cvcle Number Value . . - + -+
End_of Header Xeywd . . + . - .
Eguateor Iong Xevywd . « + « . =
Eguator Long _Value . . . . . .
Boguator_Time Xeywd . . . . . -
Eguator Time Value . . . . . -
Gate Index . « .+ - . .
ueneratlng Software Name Keywd
Cenera»1ng_80ftwaTe_Name_Value
Height 2011 . . « « = o = « + =
Interp_Qual_Flags .
Land Water Ait . . . .+ . . .
last ATA Command . + « « + -
Last_Command . . o+ « « + + - =
Last_IC2 Command
Latitude AILSDR . .+ « « =+ + -
Limit By + o « o o » » =+ o+ o
Longltude AIESDR . . - « - .+ -
Menory DUBP « - « « « = o = o
¥Memory Dunmp Address . . .- . -
ME TTC &+ v o o o o o o = o « o
Mode Change .« « o + « o = =« -
Mode Flags . o « « « s = o o«
Net Time Tag COrXr . . . .« - =
Off_Naﬁir_AngleﬂSC « e e e e
O0E_Fiag .« « =« -« e e e e e =
Cperation_Mode Byte e+ e = s
Operator_Note Keywd . . .« - .

4
L]
-
.
4

L]
L
[
L]
*
L]
L2

[

iz

- 72
e - - +« « 35
e + . « -« 35
e « - + . 35
e e e e s 35
. - s = s« 36
. e . o+ . 38
« . e . . 37
e
T O 4
s .« « s+ « 38
v o - - 38
. - - - . 38
T -
-+« - . 3%
s e e . o« 39
a s s s« . 39
e o - s =~ 4C
e » + « - &0

- - - - + 4 {}

e = = = + 41

* - - - - 41
e s e e . &1

- - L3 - - 4}-

- 2
e s = = . A2
e s v = - 43
e+ s e = 43
s = s e + &3

A e e e s 43

e s e o . A&
e e e e . A&
P
e e« = <« « 45
s « + +« + 45
e & o« =+ o &5
- e « . . 48
. s+ e« - . 48
e e s . . &6
« s e o= . &7
e+ < . s+ 47
e e e - s &7

B - Y
e o e« - .- 48
e+ « « o 48
e « s+ s . 48
s s+ v = . 4%
e e a o« o« 49
« e 4 e o« 4%
e « =+ s« = 50
= 1 ¢
e+ « « . 5G
« e« = kS
+ s e« 2+ 3S3




A1t SDR Data 5IS-2

i.é 123

L]
a¢n»

-

b 1 b

0

RIS

*

]

[
(o
L9

7
h&h-h.&a%xm@ud&r&olbvh-vfhthf!b-nlx-h'huhrh:bd-\u
}-'
L)
o

¥
W
TR,

457&ﬁ@&&lhhﬁ*@th%uh&sﬁ%iﬁtﬁi

L' L} L] -
1
i
i3

ohti‘bﬁ‘dhlﬁh!?tshh
0

O S S S N A R I S S S L
' & @ &8 = @
S N A N N A N S A N T LI S R
s
',.wl
h
)

-

. 185

£l

[

.

. 165

L
»

Pt
sy w3
= O3 \D

3
*

£33=-751~23-001

Cperator_Note Value . . . « « -

Ordexy _Tla8T . « o » o = = « « < =
Pass_Count_Alt . . .« - « + + =+ =
Pass_ Nu.ber Kevau R
Pass_ﬁumber_?a e e e e e e e

Pitch STR ¢ + o = o » o + + <« =
Producer _Agency_ Name Xeywd . . .
Producer_ Agency_ Name Value -
Producer ”Stlthtlon Name Keywd
Producer_Institution_Name Value
Product_Create End_Time FReywd .
Product Create_ End Time Value .
Product Create Start Time Keywd
Product_ Create_ Start Time Value
Range Blunder Flags th c . . .
Rangewsiunder_FLagsufrt_x .« ..
Range Blunder Flags_Limit € . .

ange Blunder Fiags_Limit X . .

Range C . « -« s s o =+ o + » o =
Range K . 2 ¢ ¢« + « « o s =« 2 o
Range Rate . . . « « « « « « & =

Rev_HNumber Xeywd . . « « « =« « o
Rev_XNumber Value . . « « o « o =
ROII_STR ¢ « o o 2 o s + + + & =
Sat . Ait ATELSDR . e v e s e
bat Alt Hi Rate . AltSQR e s e = a

Senscr_ﬁame_xevwa e e s & s @ =

Sensor_Name_Value . . « « « + =«
SFDU_ClassI_Format Id . .« . . =
SFDU_ClassI_Length Valuwe . . . .
SFDU_ClassZ_Format _Id . . . . =
SFDU_ClassZ_Length_Value . . . .
SIs_ T3 KeyWwd o o o o o 2 o o o s
SIS_Id Value . . + « » o + o+ o« =
Smocthed VATE T o o =« = o o « -
Smootned Vi Att _Filag C . . . . .
Smootbed V_. _Att _Flag X . - =« «+ =
Smoethﬂd v Att Ko o o @ s e
Solar_ Array_ Pitch _Angle_ STR . e
Soia?_Array_Temp_Dlzf e a4 e s s
Source Name XKeywd . . « . o « -«
Source_Name_Value . . « . ¢ =« =

SPATE . . o + & s s e 5 s & = =
Spare2 . < . s e s v e s s s s s
Spare_BRltEng . . . . . e e e e
STR_Frames_Received Keywd e -

SmR Frames | Recezved vValue .. . .
Sum_ TCOUNE . s e e s 5 s e e e s
Sypchro \izer Mode Bits . . . . .
Test Mode .« ¢ « o » = s+ & « = -
Time Corr_ Rate Ccarse . . . . .
Time Corr Rate FPINE ¢ o o = = =
Tvﬁe_Epocn_ﬂeywd e a s e e e e =
Time Epoch _Valte . . + + « o « &

iv

57




ALL SBDR Duta BIiE~2 §3F~TEL-23~00% Hareh 13, 49%3

.172 Time First Pt Keywd . . . « » « + « . - « 6B
.173 Time_First Pt value . . .« - -« + + + - . - 68
.174 Time Last Pt Keywd . - . - + =+ « « « - « - 65
.175 Time Last PL_Vaiue « « « « » » « + o« + . - 69
.176 Time Last ReSE€t . . « + « = « o o + » » » 63
.177 Time Fast Reset Raw . . - - « « « = « « «» 70
.178 Tlme Past Epocr CATEENG . . . e e s e s . - 70
.17 Time_ Past Bpoch AltSeci . . . . . . . . . . 70
.180 Time Shift Midframe . . . . + « « + - . - 70
181 UTC Conv_Flag AITENG . . « « + « « - « - - 71
.182 UTC Conv_Flag altSei . . . . . . . o . . . 71
.183 VSWR.AltSBQ C i s e e e e e e e e e s e s 71
184 VBWH_. _Alt SSR K ¢ o o o 2 o s « o = = « « « 2

L

£

*

_it?*eh%nh%;%%tﬁ%&nhth&&:b&%@h%&
]

L]

*

@;%ah%%%iﬁh&%lh%&%@&:b&lh&

. 4,188 Wafeform ”laus - S T2
.4 .188 Waveform Tlags LD e e e e e e e e e e e e T2

L 187 Wave*cvm,Samps Hi & = ¢ ¢ 4 o« o o = o o o 13

.188 Waveform Samps TO . « + + « s+ . o - e . . 73
.4.38% Waveform Scal@ HE & v « o o o 2 o = a = » 13
.4.3180 .ﬁaveform Scaie T T0 e e e e e e e e e s e . 74
24,291 Yaw STR ¢ o o o = ¢ 4 o =+ s = = 2 o o = = CFa

APPENDIX A — ACRONYMS . .« « « = =« o o + = o o+ o o o o « « T8
APPENDIX B - PRODUCT EXAMPLE . . .« + « « « =« « « o « = « = « 76
ADPENDIX C - VAX DATE FORMATS . . - & o o « o o 2 o o o s o o 17

APDENDIX D - CCSDS DAY SECMENTED TIME CCBE . . + ¢« o &+ « « + 79

5



Alt SDR Data STS-2 $33=751=33=-001 . arehr 15, 1993

1. INTRODUCTICN

i.3i. Identification

S18 633-751-23~001 Alt SDR Data Volume 2, Design, is a deliverable
product of the TOPEX Cround Svsten {TGS} Science Data Subsystem
{SD8}.

i.2. Comntent Overview

The Alt SDR Data product is a pass file of time-tagged,
earth—-located, decommutated altimeter data.

i.32. Bcecpe

This document specifies the content and structure of the Alt SDOR
bata. This Software Interface Specification contains the current
state of format details for this interface. : o
This document supersedes the corresponding SIS Volume 1,
Requirements, which will nc longer pe maintained.

i.4. Related Interfaces

21t SDR SIS, PD €33-752-23-021, describes the packaging of Alt SDR
Data pass files into Alt SDR products.

1.5. aAprplicable Documents

SDS Functional Design Document, PD 633-752, Dec. 1950

SDPS Software Reguirements Document, PD 633~751-23, June 19951

AlT SDR Software Interface Specification, PD 633-752-23-021, June
1591

Altimeter Flight Software User's Guide, PSC 968-ER1000 (Draft),
Jan. 1280

TOPEX Ground System Science ARlgorithm Specification, PD 633-708,
Rev. A, Change 1, April 1951, as amended

CCSDS 301.0-B-2 Blue RBook Issus 2, Apr 1990, Reconmendation For
Space System Data Standards: Time Code Formats

TOPEX NASA Altimeter Operaztions Handbook, WEFF - TRPX-005

Information processing--IS0 7-bit coded character set for
information interchange, ISO 646-1283

1
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.85. Comventions

i

")

¥

i-6.1. Datz Repressentation

ALl fi ie headers are ASCII. All other data are binary unless noted
otherwiss,

Bit and byte ordering follow VAX/VMS conventions as defimed in
2ppendix C. The term "byte® is synonymous with "octet® as used by
180,

211 text fields in headers are free-~form, with variable spaces.

i.%.2. File structure

The record format is fixed-length. The VMS record attributes are
“"none™. TFor block size sees the Alt SDR SIS, PD 633<752-23-021

' 1.8.3. Notationm

E. - :é‘_‘ 3;;«\31\:1 - . ?f&ﬁ&&biﬁﬁy

Some data eleément descr 1ptloﬁs may contain a ;raéei'cé&e, “that
indicates the data product in which it appears and the pr_;@r;ty
assigned to it. The code has the following format:

{ippo:ni}

wheare: PEEs »» data product acronym {e.g. GDR)

= 1 - mandatorv or pre-launch
2 - important or as soon as possible .
3 = desirable or post-launch

1.8.3.2. Hezadecinmal Values

X*nn' is a representation of a numeric value in hexadecimal.

1.8.3.3. Xeyword/Value Conventicns

Data in header records follow a "keyword=value® conventicn as shown
here:

‘KEYWORD Assignment symbol VALUE Stmt Terminator
where:

KEVwGQD is Lhe leftmost cow?oneﬁt term and cgnsistr_fﬁ a




s UELE SDR-Data STZes

VALUE -is the rightmost

E33-751=-23~0302 CiMETeR

wf a
character string containing the wvalue of the data object
described by the corresponding keyword.

component term and consists

Stmt_Terminator is a semicolon ().

Brliess otherwise noted in the appropriate record deéscription, the

Stont Terminator
pair (<CR><LF>)

{;} is foliowed by a carriage return - line feed
and padded

with blanks to the record dtehgth

specified for the file in which the Xeyword=value pair is Iccated.

& 6 N
e

s

.
)

Sroun

‘Record

“Element

x

2 collection of

Data Definition Terminmology

information stored as records and

terminated with an EOF marker.

A conceptually useful aggregate of receords or elazents.

An organized and identifiable aggregate of related data
elements transcribed on a storage medium. '

& discrete,

non-decomposable unit of information. An

elemént has the following attributes:

Element Tvpe
bitfisald

integer
real
string
ute
time

Storace Tvpe

signed
unsigned
it
character
time ascii

utc binary

Bytes

Units

Conceptual data type. Values are:

Contiguocus sequance of bits, often used
as flags.
Whole number.
Number that
raction.
Contiguous seguence of characters.
Universal Coordinated Tine
V&YX clock time

can include a decimal

Format in which an element is represented
en & storage medium. Values are:

Signed integer, twos-conmplement,
Unsigned integer.

Contiguous seguence of bits.

Contiguous seguence of ASCII characters.
Time represented by ASCII characters in
format yyyy-dddThhinmiss.f£f...

UTC in CCSDS day segmented binary format.

Size of element in 8-bit byvtes.

Unit of peasure including scale f£actor,
®*counts”, or "NjAT.
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Hinimom

Noninsl

Maxinmum

ERE=FEE=Z23-051

Typical or approximate
value.

Typical or approximate
value.

Typical or approximate

value.

minimen element

nonminal element

maginum element
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o

2. ENVIROEMENT

2.1i. Hardware Characteristics

This preoduct will be created in a2 VAX/VMS environment.

£2.2. Interface Hediuzm and Charzcteristics

See Transfer Medium.

2.3. Input/output Proicesls
2.3.1. Device zddressing

See Transfer Method.

2.3.2. Operating Systex Protocols

Records are fixed-length, unformatted. Blocking is performed by
the coperating systen.

2.3.3. Deformatting

See Conventions and individual file, record, or data element
definitions for formatting or transliation reguirements.

2.3.4. Calling Ssguence

Not applicable.

2.4. Failure Protection and Recovery

Not Applicable.
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3. DATR FLO¥ CEARABCTERISTICS

3.%. ata Volume Estimstes
Hinipum Sige: <.1 MB
Nominal Sizes 5.6 MB
Haygimum Size: 5.6 ¥B

3.2. Generation Freguency

The generation frequency for the Alt SDR Data is one pass file per
data pass (approximately 56 minutes}. : :
3.2. Transfer Medium

The transfer medium within TGS is shared ‘disk storage.

‘See the ‘alt SDR SIS, 633-752-23-021, and approprial
‘Control  Document for details on transfers
organizations.

3.4, Traznsfer ¥Heilcd

At time of generation, this data prbduct shall be written & the
TGS comnon storage area, SDS_ALTSDRDATA:.

See the Alt SDR SIS, 633-752-23-021, and appropriate Interface
Control Document for details on transfers to external
ocrganizaticons.

3.5. Labeling

Alt SDR Data files conform to the following naming convertion:

SDP_ALTSDR ccc _ppp.DAT

where ccc = the TOPEX cycle number for the 10-day peried in which
this data was acguired and ppp = the pass number within the cycle.

For file naming conventions within Alt SDR products, see the Alt
SDR SIs.
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4. DATAR PRODUCT DEFINITION

4.1. ESummary Dataz Product Structure

This section describes the overall structure of this product and
defines its major ceomponents.
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4.2. Pile, Record and Group Descriptions

This section provides =2 description of each file, record, and
record group.

4.2.1. ALt SDR Data

& nominal pass file contains slightly less than one hour of data
covering a ground track from min/max latitude te max/min latitude.
it contains header records followed by data records and is
gelimited by a VMS end-of-file indication.

ﬁ - 2 " 2 - klt SDR E&t& E@&ﬂeﬁ:

This group of fixad-length records identifies the source of the
data, the span of data contained in the pass file, and the pedigree
of all software and supporting data used to generate the pass file.
All header entries are in ASCII and follow a "keywords=value®
conventicn. Records are padded with ASCIT spaces to maintain a
fixed length egual to the length of the data record {1472 ‘bytes).

4.2.2. 3Alt SDR Data Recerd

This is either an Alt Sci SDR Record or an Alt Eng SDR ‘Record.
Each record corresponds to one altimeter frane {science or
engineering}. Record types are interleaved in time-—order and occcur
at the nominal rate of eight science to one engineering {same as

the rate of the corresponding altimeter frames). The record
ordering is determined by the ninor frame times (MF_UTC and
Time Past Epoch AltEng). Since the science data time tag,

Time Past_Fpoch AltSci, is modified by several. processing
algorithms, the interleaving between science and engineering will
appear out of order if Time Past Epoch AltSci is compared with
Time Past Epoch AltEng. & pass fil typically contains
approximately 3788 Alt SDR Data records, of which 3376 are Alt Sci
SDPR Records and the remaining 422 records are A1t Eng SDR Records.

The data coverage normally begins a few seconds before the
beginning of the pass and ends a few seconds after the end of the
pass, to accommodate downstrean processing which reguires averaging
more than cne frame.

4.2.4. Alt Sci SDR Record

This fixed-length record contains data frem the altimeter science
and satellite engineering streams. A pass file contains a maximum
of about 3378 cccurrences of this record.
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4.2.%. ZALIEL Bang D2 Reocord
This - fixed~length record contains data from the alti;a.eter
engineering stream. A pass file contains a maximum of about 422
occurrences of this record.

4.3. DPDeitailsed Data Produst Siruveture

This section describes every data element included in this product.
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4.4. Element Definitioms

This section provides a definition for esach data eiement.

4.4.%2. BAGT_ALLSDR C©

Engineering value for 20/frame Automatic Gain Comtrol for the C

band.

Element Type:
Storage Type:
Number ©f Bytes:
Taitss:

¥inizmum Val:

‘Wominal ¥al:z

Maminmum Vval:s

integer
unsigned
2

.01 8B

o

N/a

5660

£.4.2. AGC_A1ESDR_E

Engineering value for 20/frame Automatic Gain Contr9£ fg:?the X

band.

Elgment Type:
Storzge Type:
Number of 3Zytes:
Unite:

Minimur Val:
¥ominal ¥al:
Mawimup Val:

integer
tnsigned
2

.01 dB

O

NiA

6600

4.4.3. AltEng_Raw_Clock Counts

Raw counts of

+he satelilite glock value for the altimeter

engineering frame, from the TCCS frame header.

Element Type:
gtorage Type:
Humber of Bytes:
Units:

Minimuwm Vals
Nominal Yal:
Maxzimum Val:

integer
unsigned

&

counts

¢

N/A

X FFFFFPFFFFTFT?

$.4.4. AltEng Record Type Code

Flag indicating this is an engineering record.

Blemant Type:
gtorage Types:
Number of Bytes:

bitfieid
bit
2

i8
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Unites H/A

HMinimum Val: X20103¢
Nominal Vals ®X'01i017
¥Magimum Val: Xtoigye

H¥arch 15, 1983

4.4.5. BAltimeter state

2 set of flags extracted from other status channels repredenting
altimeter state information used by many- processing algorithms.
This channel is redundant with other information, and is for the
convenience of the ground system. Bits are defined as follows:

Bit

57

Element Pype
Storage Type:
Number of Bytes:
Units:

Hinimum Vals:
Fominal Val:
Maximum Val:

Definition

. - -~ o vow

0 -~ C band off
i1 - C on, 100 MHz
2 - C on, 320 MEz

0 - Xu band off

1 - Ku band on
Altimeter Operating

0 - Side 2 on

i1 - Side B on
High WF Freg

0 - Ru is high rate

1 - C is high rate
Spares.

bitfield
bit

1

N/A
X0
N/A
X'iFe

4.4.6., AltS8ci_Raw Cleck _Counts

Telemetry raw counts of the satellite clock value for the altineter

science frame time,

frame.

Element Type:
Etorage Type:
Humber of Bytes:
Units:

¥inimum Vals
Nomin=nl Val:
Haxgimum Vals

integer
unsigned

as reported by the altimeter in the iscience
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LIRS

Flag indicating this is a science record.

Biament Typse:
Etorage Type:
Humbsy of Bytes:
Onits:

Hinimum Val:
MNominml Vals
Hazimunm Val:

4.4.8.
Spare.

Elament Type:
Storage Type:
Mumber of Bytes:
Unitsg:

Minimuzs Val:
Heminal vVal:
Hazximum Vali:

£.4,%2.
Spare.

Elenent Type:
Storage Type:
Number of Bytes:
Bnitse:

Hinizys: Yal:
¥omipal Val:
¥aximvm Yal:

%o"’illas
Spare.

Element Type:
Storage Type:
Humber of Bytes:
Tnits:

¥inipum Val:
Veminal Val:
¥aximum Val:

A1t _ENG 01

A1t_ENEG 02

Alt ENG 03

AltSei Record Type Code

bitfield
bit

2

H/A

2

o

o

integer
signed
2
N/A
-32768
N/A
232767

integer
signed
2

N/2
~32768
N/a
32787

integer
signed
2

N/a
~32768
N/a
32767

20
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4.4.13. Alt_ING_54
Spare temp monitor.

Eilenent Types
8torage Type:
Humber of Bytes:
Tnits:

¥inimum ¥al:
¥emingl Vals
Haginum Vals

4.4.22. BRAlt_EZNG ©5

375 1-23-001

integer
signed

.01 geg C
-2721

10290

LiNEroh 1B, “18283

Engineering valiue Tor the Receiver Zutomatic Gain Control Sectiocn

temperature.

Eiement Type:
Btorage Type:
Number of Bytes:
Tnits:

Minimum Val:
Fominal Vals:
Maximum Vals

4.4.13. A1t ENG_06

Engineering wvalue for the SSU temperature.

Element Type:
Storage Type:
¥Number of Bytes:
Unitas:
Hinipum Val
Nominal Val
Maximum vVal

4 kg Ba

4.4.14. ALt ENG 07

integer
signed

2

.01 deo C
-2000
27060

82s5s

integer
signed

2

.01 deg C
-2000
250800

8583

Engineering value for the Ku band Hicrowave Transmission Unit IF
Preamplifier ltemperature.

Element Type:
Storage Type:
Humber of Bytes:
Tnites:

Minizmum Val:
¥omimal Val:
Maxzimum Vals

integer
signed

2

.01 deg C
-2000
2960

2338%

&)
I.‘l
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4.4.15. Alt ENZ 08

£33=751=23~001 . Mareh 15,1931

Engineering valiue for the Receiver IQ Video Sesction temperature.

BElament TyDe:
Storage Type:
Number of Bytes:
Units:

Hininum Yal:
Hominal Yals
Hagimum Tal:

4.4.16. ALt NG 03
Engineering value
temperature #1.

Element Type:
Etorage Type:
Number of Bytes:
Unites '
¥inimum Val:
Heminal Jal:
Hazimus Val:

4.£.27. RAlt_EBNG 36

integer
signed
2
.01 deg C
-2000
3100
oo4g

3
TOr

the Traveling Wave Tube Assembly EPC

integer
signed

2

.31 gdeg C
-2000
28680

89399

Engineering value for the temperature monitor spare.

Eiement Type:
torage Type:

Nurber of Bytes:

Units:

¥inipnum Tal:

Nominmal Vals

Mawipum Val:s

4.4.18. BRIt ENG_311

Engineering value

integer
signed

2

.01 deg C
-272%
-2721%1
18200

for the C bkand Microwave Temperature Unit

Calibration Attenuator temperature.

Element Type:
Storage Type:
‘Wumber of Bytes:
Unita:

¥inizun ¥al:
¥ominal Val:
¥awimum Vals

integer
signed

2

.81 deg C
-280C
28G0

599

22
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£.4.38. RALt_ENG_12

Engineering value for the ¢ band Microwave Transmission Unit RFE
Preamplifier temperature.

Element Type: integer
Storage Type: signed
Humber of Bvtes: 2

Units: .01 deg C
Minimum Val: -2000
Mominal val: 2600
¥awimom Val: 8859

é & é - EQ - 1'&__%&_13

Engineering value for the ¢ band Microwave Transmission Unit IF
Preamplifer temperature.

iement Type:s integer
Storage Type: signed
¥umber of Bytes: 2
Tnits: 01 deg C
Minimom Val: -2000
Hominal Vali: 2700
Haximum Val: 2928

4.4.21. 3lt ENG 14

Engineering value for the C band Microwave Iransmission Unit Power
Honitor temperature.

Element Pype: integer
Storage Type: signed
Number of Bytes: 2

Tnits: .01 deg C
Minimum Tal: ~2000
Nominal Val:s 2600
Mamimum Vals 98¢0

4.4.22. Alt_ENG 1S

Engineering value for the C-SSA Gallium Arsenide Field Effect
Transistor temperature.

Element Type: integer
Storage Type: signed
Number of Bytes: 2

Units: .01 deg C
Minimum Val: -2000
Feminal vVal: 3100
Mawimumn ¥als 5929

23
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4.4.23. ALt _ENG_i6

Engineering value for the C-SSA Power Converter temperature.

Blement Type: integer
Storage Type: signed
¥umder of Byies: 2

Tnits: .01 deg C
Zinimun Val:s -20008
Hominal val: 43100
Hamimum Vals 5932

4.4.24. Blt ENG 17

Engineering value for the Ku band Microwave Transmission Unit
Calibration Attenuator temperature.

Elezent Type: integer
Storage Type: signed
Number of Bytes: 2

Tnits:e .81 deg C
Hiznimpum Vals ~200%
Neminal Val: 30800
Maximum Val: 2929

4.4.25. RBlt ENG 18

Engineering value for the Xu band Microwave Transmission Unit Power
¥onitor temperature.

Element Type: integer
Storzge Type: signed
Number of Bytes: 2

Units: .01 deg C
HMinimum Val:s =-2000
Hominal val: 2800
Magimum Val: 299¢%

4.4.28. Alt EWG 19

Engineering value for the UCFM Temperature.

Eilement Type: integer
8torage Type: signed
Humber of Bytes: 2

Units: .01 deg C
Minimum Val: -2000
Hominal ¥ai: 3108
Mazmimum Val: 2838

24




Ait BDE Datz 8%¥s-2

4-4.27. BAlL_ENG 29

roh 35, 189

2]

423

€33~751-23-001

Engineering wvalue for the Ku band Microwave Transmission Unit RF
Preamplifier temperature.

Elsment Type:
Storage Type:s
Humber of Bytes:
Unitse

Hinizum val:
Hominsl Val:
Hamimusm Vals

4.4.28. RAl: ENG 231

integer

signed
2

.01 deg C

=-200¢

2800
2599

Engineering value for the Downconverter temperature.

Element Tvpe:
Storage Type:
Humber of Byies:
Unites:

¥inimum Val:
Neminal Valis
Mamimum Val:

£.4.29. BR”lt_ENG 22

integer
signed

2

.01 deg ¢
-Z2000
2800

83888

Engineering value for the Signal Processor DFB Butterfly Beard

tenmperature.

Elaszant Type:
Storage Type:
Bumber of Bytes:
Units:

Hinimun Vali:
¥ominal Fal:s
¥aximum Val:

£.4.30.

Alt_ENG_ 23

integer
signed

2

.01 deg ¢
=-2000
4400

9399

Engineering value for the Signal Processor DFB Memory temperaturse.

Element Type:s
Btorage Type:
Xumber of Bytes:
Units:

Minimum Val:
Neminal Val:
Hazimunm Val:

integer
signead

P

.01 deg C
-268%
4500

89888

25




Ait EDR Data S5IS-2

4.£.33. BRBlt_ENG 24

33=T51=23=002 . Hareh 15, 1993

Engineering value for the Signal Processor ICA Conditioning
Amplifiers temperature.

Eilement Type:
Etorage Types
Humber of Bytesg:
Unitss

¥inivur Vals
Xominal Val:
¥azmimum Vals

¢.£6.22. Bit_EWG_25

Enginesring value
temperature.

Element Type:
Storage Type:
Humber of Byies:
Unitsge

¥inimum Val:
Eominal Val:
¥axzipum Val:

4.4.33. alt ENG_26

Engineering value
tenperaziure.

Biliement Types
Storzge Typa:s
Humber of Bytes:
Tnits:

Minimum Val:
Neminal Val:
¥axipum Val:

4.4.34. Alt_ENG 27

for the

integer
signed
>

.01 deg C
~2000
3500

soese

for the

integer
signed

2

.01 deg €
-2000
£&00

9959

Signal Processor A/D  Converter

Signal Processor  Synchronlizer

Engineering valiue for the Signal Processor ATA temperature.

Element Type:
Bierage Typs:
Number of Bytes:
Cnits:

¥inimum Val:
Honinal Val:
Magimunm Val:

integer
signed

2

.01 cdeg C
-2000
£500

$99%

26
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4.4.35. BAlt ENG 28
Engineering wvalue
temperature,

Elsment Type:
Storage Type:
Number of Bytes:
Taitss

Hinimum Vals
Nominal Val:
Mazimum Vals:

4.4.36. BRlit ENE 29

G33=TELw23=048]3 - March 15, 1983

for +the BSignal Processor Housing Wall

integer
signed

2

.01 deg C
~2000
31090

8938

Engineering value for the Digital Chirp Generator Gate Array

temperature.

Element Type:
Storage Typae:
Number of Bytes:
Tpitg:

¥Minimum Val:
Eominal Val:s
¥azimur Yal:s

£.4.37. 2alt _ENG 30

integer
signed

z

.01 deg C
-20080
3600

S8g9

Engineering value for the Low Voltage Power Supply mounting plate

temperature.

Elemsnt Type:
Storage Type:
Mumber of Bytes:
Cnits:

Minimum Val:
Ncminal val:
Haxwimum Val:

4.4.38., 2Alt_ENG 31

integer
signed

2

.01 deg C
-2500
3500

9598

Engineering value for the Low Voltage Power Supply Boost Regulator
Assemnbly temperature.

Element Type:
Storage Type:
Mumber of Bytes:
Unitss:

¥inimus Val:s
Neminal Val:
¥aximum Vals

intsger
signed

2

L0 deg C
-2000
3560

5949
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4.4.38. Alt _ENC 32

3375 L-23~001 FKarehis, 1293

Engineering value for the +12 volt output of the Low Voltage Power

Supply.

Element Type:
Storage Type:
Funber of Bytess:
Tnits:e

Minimuz Val:
Nominal Vvals
Hazimum Vel:

4.4.40. Blt_ENG_32

integer
signed

2
millivolts
108090
12000
140060

Engineering wvalue for the +28 volt cutput frem the Low Voltage

Power Supply.

Element Type:
Btorage Type:
Humber of Bytes:
Units:

Minimum Vals
Hominal ¥al:
Hazimum Yals

£.4.42. Alt ENGC 34

integer
signed

2
millivoits
24000
280600
32800

Engineering value for the +15 volt ocutput of the Low Voltage Power

Suppliv.

Element Type:
Sterage Type:!
Humber of RBvyies:
Uoits:s

Hinimpum Val:
Nomimal vYal:
Hazximun Vals

d.4.42. &AIL_EINE 35

integer
signed

2
miliivolts
14000
15000
16000

Engineering vaiue for the -«15 volt output of the Low Voltage Power

Supply.

Blement Type:
Storage Type:
Humber of Byies:
Taits:

Minimum Val:
Hominal Vali:
Mazimum Vals

integer
signed

2
miliivolts
-18400
-15000
-14000

28
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4.4.43. 21t ZNG_36

Engineering value for the +5 volt (5%) output of the Low Voltage
Power Supply.

Element Types integer
torage Type: signed

Numbear of Bytes: 2

Units: millivolts

Hinimaum Vals 4750

Nominal Vals 5000

Hazizmum Val: 5256

4.4.44. ALT ENG 37

Engineering value for the +5 volt {1$} output of the Low Voliage
Power Supply.

Eilement Type: integer
Btorage Types signed
Humber o7 Bytes: 2

Cnits: millivecits
Hinimum valis 4750
Neminzl Val: 2000
Magimun Val: 5250

4.£.45. Alr ENG 38

Engineering value for the ~35.2 volt output of the Low Voltage Power
Supply.

Element Type: integer
Sterage Type: signed
Number of Bytes: 2

Unitss: miliivolts
Mipimum Vals -570C
¥ominal Vali: -8200
Maximum Yals =-4700

£.4.46. Al _ENG 39

Engineering valiue for the -6 volt cutput of the Low Voltage Power
Supply.

Element Type: integer
Steorage Type: signed
Number of Bytes: 2

Units: millivolts
Hinimum Val: -6500
Neminzl Vals -6000
¥azimum Yal:s -5560
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£4.4.47. Alr EEC

&4

. ¥awrch 15, 19983

Engineering value for the Ku band transmitter powver.

Element Type:
Etorage Type:
Number of Bvteg:
Unmits:

Hinimum Val:
Nomimal Vsl
Mazimem Vals

4.4.48. ALt _ENG 41

integer
signed

2
milliwatts
13000
20000
22000

Engineering value for the Travelling Wave Tube Assembly cathode

voltage.

Eispent Type:s
Storage Type:
Humbar ©f Bvies:
Units:

Hinimum Val:
HNominml Tal:
Mawizmum Yal:

4.4.45. Alt ENG 42

integer
signed
2

volts

s

£200
5000

Engineering valiue for the Travelling Wave Tube Assenbly cathode

current.

Eiement Typed
Storzge Type:
Hupber of Bytes:
Units:

Mipimom Yal:
¥ominzl Val:
Hazizum Val:

4.4,.50. 3Alt BN

£3

integer
signed

2

. 00001 amps
o

3500

aQ00

Engineering wvalue fer the Traveling Wave Tube Assembly helix

current.

Element Type:
Stoerage Type:
Number ©f EBytes:
Unitse

Mipimum Val:
Nominal Vali:
Maxmimur YVal:e

integer
signed

2.
nicroanperes
¢

254840

15000



Ahlt SBR Dats SIS-Z

4.4.81. ALL ENGC 44

Engineering value for the Traveling Wave Tube Assembly bus current.

Element Types
Storage Type:!
¥umber of Bytes:
TUnits:

Hinimum Vals
Hominal Val:s
¥aximum Val:

2.8.82.

Alt_ENG_45

EI3-TBI-23-003

integer
signed
2

nilliamperes

o
2300
o580

Engineering value for the C band transmitfer power.

EBEiement Type:
storags Type:
Number ©f Bytes:
Units:

Minimum Vals
Hominal Val:
Haximum Val:

£.4.53.

Alt ENG 46

integer
signed

2
milliwatts
18500
24000
22000

Engineering value for the {-SSA Input RF power.

Element Type:
Btorage Type:
Number ¢f Bytesg:
Taits:

Minimpus Val:
Weminalil Val:s
Maxzimum Val:

4.4.54.

2lt_ENG_47

integer
signed

2

.01 8Bm
-35G0
200

3500

Engineering value for the C-S5Sa bus current.

Elsment Type:
Storage Type:s
Humber of Bytes:
Units:

Minimum Val:
Nominal Val:
Maximum Yal:

integer
signed

2
milliamperses
#]

250

1200

31
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£.4.55. RBlt ENG 48

Ergineering value for the Low Voltage Power Supply bus current.

Element Type: integer
Storage Type: signed
Number of Bytes: 2

Units: nilliamperes
Hinimum Yals o

Hominal Val: 4600

¥azimum Tal: 2000

4.4.56. Alt ENG 45

Engineering measurement Telltale Byte #1, where bits atre Gefined
as follows:

Bit Definition : E R
¢ Fu MTU T/R Switch el Transmit
1 Ku MTU Noise Sunp*ess:en.Swztch oNF Y
2 XKu MTU Xmit Side A/B S B
3 Ku MTU Receive Side A/B T A =2
4 C MTU T/R Switch Transmit  Recwv
5 C MTU Noise Suppression Swz;ch ON OFF
& C MTU Xnit Side A/B ¥-3 iBf*
7 C MTU Receive Side A/B. A B.
Elament Type: bitfield
Btorage Type: pit
Hurber of Bytes: 1
Units: N/A
Hinimum Val: o
Nominal Val: N/A
MHaximum Val: X'FF?

4.4.57. 3A1lt_ENG S0

Engineering measurement Telltale Byte #2, where bits are defined
as follows: R

Bit Definition 2
0 Ku TWTA Command Status Lorrect
1 C~-582 Command Status Correct
2 Spare -
3 Altimeter Side A/B ‘ A
&7 Spares (set to 1) -
Eliement Typs: pitfield
Storage Types bit
Fumber of Bytes: i
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Onits:

¥inimum Fal:
Momimal Vals
Mazmimum Valis

4.4.58.

.gggﬁﬁgﬁ@agbﬁﬁi

K/A
0
H/A
XIFP?

Alt_Eng Checksum

March 1%; 11983

A number derived by the summation, in the fiight sofiware, of the

first 125 bytes of the engineering frame.
to the results of s similar calculztion in algorithm t4108.

This number is compared

The

result of this compariscn determines the state of the Aldtimeter
Engineering frame checksum exception flag.

Element Type: integer
Btorags Typol unsigned
Humber ¢f Bytes: i

Unitss counts
Minimusm Yals &

Neminal Tal: N/A
Mazimum Val: 258

4.4.5%. Alt Eng Frame

2n exact copy of the 128-byte altimeter
assembled by TTCS.

Eilement Type: bitfield
Storage Type: bit

Number of Bytes: 128

Units: N/A
Hipimum Val: {¥*00°%}F 128
Fominal Val: ¥/a

Mawimuzs Val:

4.4.80.

{X¥*FF*r}y 128

Alt_Eng Frames Processed Xeywd

engineering frame as

The Alt Eng Frames Processed Keywd is the leftmost string in a
"Reyword=value® statement that describes the corresponding data
object Alt_Eng_Franes_Processed Value.

Elesment Type:
torage Type:
Number of Bytes:
Units:
Hinimum ¥al
Nominal val
Mamimum Val

an @9 29

string
character
24

N/A

N/A

Alt Eng Frames_rrocessed

N/B
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4.4.865,

§43575323-001

Alt _Eng Frames Processed ¥Faime'

Number of altimeter erngineering frames processed to the 21t SDR
Data records for the current pass. ' '

Element Type:
Storage Types
Humber of Bytes:
Tnitssy

Hinipum Vals
Hominal val:
‘Hazinum Vals

4.4.62.

The Alt Eng_Frames_Received Keywd is the leftmost stm_
"Keyword=Value® statement that describes the correspond
cbject Alt Eng Frames_Received_Value. [

Elezent Type:
Storage Typs:
Funber of Bytes:
Unites

¥inimun Yal:
Honinal Vals
Mazimunm Valis

4.4.63.

integer
character

A
]

counts
i

422
440

alt_Eng Frames Received Reywd

string

character

23

N/A

N/R

Alt Eng Frames_ Recelved
H/A

21t Bng Frames Recseived Valus

Number of altimeter engineering telemetry Irames received by the
21t 5DR processor from the Alt Eng Frames file for the current

pass.

Element Types
Storage Type:
Wumber of Bytes:
Units:

Hinimum Vals
Nominal Val:
Maxzimum Val:

é.éi@éﬂ

Bit flags set by a
engineering data status at the Irame level.
Bits are defined as follows:

good data.

integer
character
3

counts

-

422

440

21t Eng Prelim Flags

lgorithms t4108e and t410%e to indicate altimeter

Zero bits -indicate

Bit Definition
& Engineering Frame PFLAG_FATAL (L410%8e)
1 Engineering Frame Checksunm Exception {Flag EC)
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2 Engineering Frame Reset Detected (Flag ER}
3 Engineering Frame Spare Exception (Flag ESj
4 Spare : :
5 #OR" of Engineering Prelim Flags (i, 2 and 2 above}
6=7 Spares.
Elsment Type: bitfield
Storzge Type: bit
Humber of Bytess 1 ERE
Upitss H/2 R
Einimom Vals o S
Heminal Vals 0
¥Mawimun Vals Xr2F®

4.4.65. Alt Bng Quality Flags

Bit ffags set by algorithm: £1016e {E6-and E7)} and by then
gxecutive !E:} based on specified  -gtality indic
altimeter -engineering f*ame. Zero bits indicate goo&

are defined as follows:

Bit: Definition

o Cut-of-limit Attitude Angle {(FlagiEs

3 Out~of-limit Low Temperature {(Flag E

2 Out-of-1imit High Temperature {Flag:E

3-7 Spares.
Element Type: bitfiesild : R ¢
Storage Type: bit .
Nunker of Bytes: 1
Tnit=z: N/fA
Hinimum Vali: 0
Nominal Vals o
Mazimux Vals X¥07°

4.4.86. Alt_Eng spare

Spare byte inserted by on-board altimeter computer and telene
down {¥MF 125).

Eilement Type: integer
Btorage Type: unsigned
Buxber-of Bytes: 1
Dhits: - /A
‘Elnxmum.?al* X100°
Nominal Val X10A®
Mazimum vals X'FF°®
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£.4.67. R1%t_EBEng status

Status byte from telemetry (MF $). See Altimeter Flight Software
User's Guide for definiticn.

Eiement Type: bitfielid
Ztorage Typae: bit
Humber of Bytes: 1

Tnitgs N/A
¥inimum Vals X008
Heminsil Vals W/A
Hamimum Vals X'FF°

4.4.58, Alt_Sci Frames Frocesged Reywd

The Alt_Sci_Frames Processed Keywd is the leftmost string in a
"Keyword=Value” statement %that describes the cc“respendlng data
object Alt_Sci_ Frames Processed Value.

Element Type: strin

Btorzge Type: character

Humber of Byiles: 24

Unite: NfA

¥ipimum Val: N/2

¥ominal Val:s 21t_Sci Frames Processed
Hazpimun Val: NjfA

4.4.69. BIt _Sci Frazmes_ Processed Value

Xumber of altimeter science frames processed te the Alt SDR Data
records for the current pass.

Element Type: integer
Storage Type: character
¥uaber of Bytes: 4

Tnits: counts
¥inimum Val:z 3
¥ominal Jal: 3376
¥azimum Vals 3600

$4.4.70. RAlt Sci Frames Received Xeywd

The Alt Sci Frames Received Keywd I1Is the leftrmost striﬁgf in a
"Xeyword=vValiue" statement that describes the corresponding data
object Alt Sci Frames Received Value.

Element Type: string
Storage Typa: character
¥unber of Bytes: 23

Units: N/A
¥Mipimum Val:s N/a

3é



A1L_Sci_Frames Received
N/&

LR 1]

&@QQ?E"Ait _8ci _Frames: Recveived Value

&uAber of altimeter science telemetry frames vecelﬂed-b'
SPR prccess@* in the Alt Sci Frames €ile for the curren

int ager

i

}

ds (3
3

b ¢

H

W

9]

ﬂx

('D

N

counts
1

3376
3680

Mt _sei Ere-l-m - Flags

ibs are deixneé as &cllaws.

Bit Definition
o Science Data Frame PFLAG :
e Science=D&ta-F?amég;fe
2 Science Data Frame B :
3 Science Data Frame Spare E xcentlon {?lag SS,
& ¥idframe Time Shift s&t to value from the’nrev

frame (t£1165)
"OR" of Science Prelim Flags {1, 2 and 3 abave
-7 Spares. .

O‘\'Ul

Elmem zrpe:

"f?ags set by algorithm £1016s. .based -on. speg
abors for the altimeter science frame. Zero:
2 Bits are-defined as follows: -

‘Bit Definition
° Out-cf-limit Hedight RMS for XKu Ba
3 Cut-of-1imit Height RMS for € Band
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2 cut-of-limit AGC RMS for Ku Band {(Flag E2)
3 Cut-of-ilimit AGC RMS for C Band (Flag EZ)
4 Out-of-limit SWH RMS for Xu Band {Flag E3}
5 Cut-of-limit SWH RMS for C Band {(Flag E3)
6 Out-gf-limit Height Rate RMS (Flag_E4)
7 Spare.

Element Type: bitfield

torage Type:s bit

Humber of Byies: i

Unitss N/A

Hinimum Val: 0

Hominal Vals o

Mazximum Yal: X7y

4.4.74 2Alt SDR Gap Count Reywd

Th Alt SDR _Gap_Count_Reywd is the leftmost string in a
"Reyword=Value®™ statement that describes the corresponding data
cbject Alt SDR_Gap_Count_Value. ' ' ‘

Element Type: string

Btorage Type: ¢haracter

Wumber of Bytess i7

Tnits: N/R

Hinpipum Val: /A

Homipal Valsz A1t SDR_Gap_Count
Maximum Val: N/A

4.4.7% B&A1t_SDR_Gap_ Count_Value

Number of gaps identified during generation of the Alt SDR Data
file. A gap is defined as nmissing science data in the Alt SDR Data
file for a& pericd of at least 5 seconds.

Element Type: integer
Storage Type: character
Humber of Byies: 3

Units: counts
Minimum Val: o
Nominal val: 0
Mawimum Val: o3l

4.4.76 ALZ_SDR SW _Ped Reywd
The Alt SDR _SW Ped Xeywd 1is the leftmost string in a
"Reyword=vValue® statement that describes the corresponding data
object Alt_SDR_SW _Ped Value.

Elgment Type: string
Sterage Type:d character
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Number of Byies:
Tnits:

Mianipum Val:
Neminal Yale
Magimum Val:

633-751=23-001
14
N/&
N/A
Alt_SDR_SW_Ped
N/A

4.4.77 ALt _SDR_S¥ Ped Value

¥arch 15, 1993

Information on the version of the 21t SDR processing sofiware used
To generate these data.

Elgment Type:
Storace Types
Humber of Bytes:
Units:

Minimum Val:
Hominal VTal:
Maximum Vals

string

character

i3

N/A
833-755/1991-01-01
N/A
633-755/98589-12~31

£4.4.78 Bad_CRC_Count A1%tEng

The number of satellite ninor Irames, corresponding to the
altimeter engineering frame, which failed the CRC test. '
Element Type: integer

&torage Type: unsigned

¥unber of Bytes: 3l

Units: counts

Hinimum Val: g

Hominal Val: 0

Mamimum Val: 128

4.4.79%9 Bad_CRC_Count_altsSci

The nunmber of satellite wminor frames, corresponding to the
altimeter scisnce frame, which failed the CRC test.

Element Type: integer

Storage Type: unsigned

Number of Bvites: 1

Dnitss: counts

Minimum Vals o

Nominal Valvy s

Mazxipum Val: i7

£.4.8C Bad ¥MF Count 21tEng

The number of satellite mincr £rames, corresponding tcd the

altimeter engineering frame, which were missing.

38
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Elgment Type: integer
gtorage Type: unsicned
Nunber of Bytes: i

Toites counts
Minimum Val: 0
Heminal ¥al: ¢
Mamimum Vals i28

6.4.81. BPBad_¥MF Count AltSci

The number of satellite minor frames, corresponding to the
altimeter science frame, which were missing.

Elszment Type: integer
Storage Type: unsigned
Number of Bytes: 1

Unite: counts
Hinimum Vals 0
Nominal Vals G
Mazimum Vai: 17

4.4.82. 3Buiid X4 Eeywd

The Bulld_Id Reywd is the leftmost string in a "Keyword=Value®
statement that describes the corresponding data .cobject
Build Id Value,

Eiement Type: string
Etorage Typa: character
Bumber of Bytes: 8

Units: R/a
Minimum Val: N/A
Homimal Val: Build Ic
Magimum Val: Nia

4.4.83. Build Id Valiue

The Build Id Value provides the Iidentifier of <the Release
Description Decument {RDD} that corresponds to the software build
used to create this product.

Element Type: string

Etorage Type: character

Numbsr of Bytes: 18

Tnits: ¥/A

Hinimum val: 633=755/1991-01-01
Kominal ¥al: N/A

Mawimum Val: £33~755/9559-12~-31
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$.4.84. <Calib atten ©

Data nmumber indicating the setting of the altimeter C band
attenuator.

EBlement Type: integer
sStorage Type: unsigned
¥umber of Bvytes: 1

TUnits: counts
Hinimum Vals o
Mominal Vals H/A
¥azizmus Val: 186

4.4.8%5. <Calidb Atten X

»

Data number indicating the setting of the altimeter X band
attenuator.

Element Type: integer
Btorage Type: unsigned
Number of Bytes: 1 :
Tuits: counts
¥izmimum Val: G
Homiral Vai: N7A
Mazimum Vals i6

4.4.86. Checksum Hi

PROM and write-protected aitimeter computer memoryv checksur bits

8=12.

Blement Type: integer
Btorage Type: unsigned
¥umber of Bytes: 1

Units: counts
Hinimum Val: o
d¥omimal Val: N/A
Magimpum Val: 255

4.4.87. Checksun Le

PROM and write-protected altimeter computer memory checksum bits
o-7.

Elsment Type: integer
gtorage Type: unsigned
Number of Bytes: i

Units: counts
Mipimum Val: iy
Nominagl Tal: NiA
Hzzimum Yal: 255
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4.4.88. Current Nods

Byiedndicating the altimeter current mode for the first or second
nalf freme. This byte is a direct pass~thru from telemetry. - Bits
are Gefined as follows:

Bit Definition
G=3 Mode:
00611 - Standby
¢1i0 - Cal-I
13100 - Cal-II
1001 - Cearse Acguisition
1010 - Coarse Track
9101 - Fine Acguisition
1111 - Fine Track

EMI, Track
- Threslicold Track

i
b O
1

- Drzmary Faxfs

U
Jt €
'

igh Variability “1ag

S Hi
o - False
L -~ True
7 Ei/lo Rate Waveform ASSLQﬁment
0 - RujfC '
i - ¢fXua.
{ISDR111}
Element Types bitfield
Etorsge Type: bit
Nunber of Bytes: i
Toits: N/A
Minimum Val: o}
-Eomxnal Yalsz X'OFT
Magimum Vals X*FFT

4.4.89. Cycle Number Neywd

- The'Cycle Number Keywd is the leftmost string in & “Keyword;Va;ue“
statement  that describes the corresponding data ¢ object
Cvcle Numne? Value.

string
character
iz

N/A

N/A
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Kominal Vals Cyvcle Number
Mazimum Val: /A

£.4.%0. Cycle_ Number Value
The number of the repeat cycle in which this Pass Number occurs.

The Cycle_ Number and Pass Number together uniguely identify a
segment of data.

Element Type: integer
Storage Type: character
¥umber of Byles: 3

Units: counts
#¥inimum Val: O
Hominal Val: N/A
Haximum Val: 2988

£.4.%1. End of Header Reywd

A string indicating the end of the header.

Element Type: string
Storage Type: character
Rumber of Bytes: i3

Trits: K/a

¥inipus Yal: /A

Fominal Val: Ené of Header
¥azmimum Vals /A

£.4.9%2. Eguator_Long Keywd

The Equatcer Long Keywd is the lefimost string in a "Eeyword=Value®
statement that describes the correspending data object
Equater Long Value. :

Element Type: string

Storage Type: character

Humber oI Bytes: 17

Tnits: N/A

Minimum Vals N/A

Nominal Val: Eguator_ Longitude
Mawimom Vals N/A

$4.4.93. Eguator Long Vaius

East longitude at which this pass c<rosses the Eguator.
{Information may not be valid te the full indicated precision,
since it is calculated from a predicted orbit.}
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Eliement Typse: real
Storage Type: charactery
Numbeyr of Evises: io

Cnits: degrees
¥inimusm Val: ¢. 000000
¥ominal Val: ¥/a
¥awpimun Val: 358.599585

€.4.24. BEBEguator Time Keywd

The Eguator Time Reywd is the leftmost string in a "Xeyword=value®
statement that describes the corresponding data obiect
Eguator Time Value.

Element Type: string
Storage Type: character

Fumber of Bytes: iz

Units: N/A

Minimum Val: N/A

Nominal Val: Equator Time
Hazimum Val: N/A

£.4.85, Bguater Time Vaiue

dlglts cf fractzcnal saconds an be aig ferent :or dgffe?eniidata
products (informaticon may only be valid to the nearest Second,
since it is calculated from a predicted orbit).

Element Type: ute
Storage Type: time ascii
Number of Bytes: 24
Taits: UIC
inimun Vals 1581-001T00:00: 00 . 0000007
Nominal vVals N/A
¥axgimum Val: S825-3656T23:59:60{.9928553

£.4.98. Gate Index

Byte indicating the gate index for both primary and secondary
altimeter channels. The valus for each gate indeX ranges  from 1
to 5 (modified by SDS from the range 0-4 in the telemetry).  Bits
0-2 are a binary representation of the gate index for the,nrlmary
channel. Bits 4-7 represent the gate index for the secondary
channel. These values are output by algorithm €3117. {[GDR:1]}

Elemsnt Typs: bitfield
Sterage Type: bit
¥umber of Bytes: 1

Unitss N/A

=8
e
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Minimum Vals b B
Heminal Val: N/A
Maximum val: X557

£.4.%87. Generat uiﬁg Bcftwars . Mame Keywd

The Generating Software Name Reywd is the leftmost str!ng in a
“Kevwevd~Value” staterent that describes the corr esponding data
obiect Generat ting Software | Name Reywd.

Eiement Type: string

Bteorage Type: character

Number of Bytes: 24

Units: N/A

¥inipum Val:s N/A

Hominal val: Generating Software Name

Maximum Val: N/A

£.4.98. Generating Scftware Nzme Value

The Generating Software Namé Valus specifies the name
program ‘generating the data product. ‘The format for" thk
is:

S85 KRNI NNEY . EXE

where sss = is a 3-character I& for the generating prog:
{SDP} and xX%X...X = 3-2C character name of program. e

Element Type: string

Steozage Type: chiaracter

Number of Bytes: 28

Units: N/A

Minimum Vals N/A

Kominal val: SDP_XXXXXAXEXXXXAXXXXGEN . EXE
Maximum Val: N/A

¢.4.%9%. EHEeight 2101l

Average of height {range) samples 10 and 11 at the altimeter frame
mid-point, from algorithm ti1ié5.

Rlement Type: integer
Storage Type: unsigned
Humbér of Bytes: 4

‘Unitss: millimeters
Minimum Val: 1000000000
Nominal Val: 1338000000
Maxipum vals 1400000000
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£.4.100. Interp Qual Flags

Flags set by algorithm t121¢ indicatincg guality of interpclated
values. O = good data, I = only 1 data point available, 2 = no
data avallable. Bits are defined as follows:

Bit Definition

o-1 Roll/Pitch/Yaw interpoclation flag

2=3 Cff-Nadir Angle interpclatien flag

£=5 Solar Array Pitch Angle interpolatien flag

&=7 Solar Array Temp difference interpolation fliag.

Element Type: bitfield
gtorage Type:s bit

. Number of Byies: 1

Tnits: N/A
¥inimum Val: X'00°
Nominal Val:s X007
Hazimum Val: X'FF?

4.4.201. ZLand Water alt

& flag to indicate wn@theg there is. “ang or shullcw 3&;@
a predefined radius (5 km) of the measurement po*nt ba;
world landfocean map and a deep~water map. ¢ = Deep Water
water (not deep}, 2 = Land. This fliag is set by algorithe €731

Eiement Type: bitfieid
8torage Ty¥pe: bit
Number of BEytes: 3

Unite: N/A
¥inimum Val: XroQ!
¥orminal Val: Xt00¢
Maximum Val: xf02°¢

4-4.102. Last ATA Command

The last Adaptive Tracker 3Assembly command executed by the
altimeter command processor. See the Altimeter Flight ;Software
User's Guide for bit definitioms. The two bytes are stored in the
same order as received in the telemetry. -

Elenment Type: bitfield
Storzage Type: bit
Nunber of Bytes: 2

Unites N/A
Minimum Vals X'g0o000¢
Nominal Val: N/A
Maximum Val: X¥FFFF?
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$.4.3103, Last Command

Three bytes representing the last commané to the altimeter. The
first byte identifies the command. The two remaining bytes contain

the command bit conficuration.

Element Type: bitfieid
Storagse Type: bit
d¥umber of 3vtes: 3

Tnitss N/A
¥inimum Val: o
F¥ominal Val: N/a

Magimum Val:s

ée&-i@’ée

The last Interface Control Assembly command rasceived
altineter command processor.
User's Guide for bi

X'FFFFFF?

Last ICA Command

same order as received in the telemetry.

Element Type: bitfield
B8torage Typse: bit

Number <f Bytes: 2

Units: K/a

¥inimum Val: Xt0000!
Fominal Val: H/A2

Magmimum Vals X*'FFFF*
$.4.205. Latitude ALLSDR
Geodetic iatitude of the satellite at the time tag based on the
OCE.

Element Type: integer
Etorage Type: signed
Number of Bytes: 4

Tnitss microdegrees
Minimum Vals =-200000600
Homipal Val: N/a

Mamimom Vals Se000080

4.4,306.

This byte indicates if the height rate, height difference, or AGC
vailuzes have been limited in the tracker, or if they refiect the
actual tracked values.

follows:

Limit Bvtas

-

See the Altimeter Fli

ght Soitware
t definitions. .

The two bytes are-stored in the

¢ = False, 1 = True. Bits are defined as
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Bit Definition
c~-3 Spares
4 Secondary AGC Limited
s Height Difference Limited
& Primary AGC Limited
7 Height Rate Limited.
Elesnment Type: bitfield
2torage Type: bit
Hunmber of EBEytes: 1
Tnits: N/a
Mipnimuzm Val: X008
¥omipal Val: N/a
Maximum Vals X'rFot

£.4.3107. Longitude AILSDR

East longitude of the satellite at the time tag based on the COE.

Element Type: integer
Etorage Type: signed
Humber of EBytes: 4

Britss microdegrees
¥inimum Val: v

¥ominal Val: K/A

Haximum Vals 3589223888

é - é - 168 o ﬁem@ry_my

One of thirty-two byvtes of the on-board ccomputer

the engineering frame.

Element Type: bitfield

Storage Typs: kit

Nunmber of Bytes: i

Tnits:e H/A

Minimunm val: &

Nominal Val: N/A
Xipg?

Mexzimum Val:

4.4.108. Hemory Dump Aaddress

dump contained in

Memory address, in the altimeter on-boarad computer, of the first

memory dump byte stored in the altiméfer engineering frarpe,

The

iwe bytes are stored in telemetry ordér rather than VAX orger.

Element Type: integer
Storage Type: unsigned
Number of Bytes: 2

Units: counts

=¥
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Hipimum Val:s 0
Hominal val:s N/A
Mawimum Tal: £5535

4.4.110. HMF _UTC

Time tag of satellite ninor frame containing
associated instrument frarme.

first byte of
Representation is CCSDS day sagmented

binary. See Appendix D for more details.
Elament Type: utc

8torage Type:s utc_binary

Huzber of Bytes: g

Units: uT

¥inimum Vals ¢

Hominal Val: N/A

Haxizum Val:s N/2a

4-4.131. Mode Change

Byte indicating various tracker conditions in the first or second

half frame.

See the Altimeter Flight Software User's Guide for bit

definitions.

Element Type: bitfield
Storage Type: bit
Number of Bytes: 1

Tnits: Wiy
Minimum Val: 8]
Nominal ¥al: N/&a
Haximun Val: H'FR?
4.4.3312. ¥ocde Flags

Twe flags set by algorithm
status.

1068 indicating altimeter
Bits are defined as follows:

tracker

Bit Definition o 1
i MFLAG Normal Cther
1 TFLAG Normel Qther
27 Spares - -

[Note:

Element Type:
terags Type:

Hunber o©f 3ytes:
Units:

Minimum Vals

See alcorithm t1068 for state definitions.]

-

bitfield
bit

1

N/A
Xi00!

4%
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Nomimal Tal:z
Mamimum Val:

4.4.113

Net time tag correcticn = Alt internal delay (~50 m
from 1158} + helgh* delay {nuﬁse travel t*me} (~4 43 ml 11

from ©1145). Alt

frame time tag and *he time at wnlch the ramarted Rl ea
This is NOT just the electronic delay.
cutput by algorithm t1120.

is wvalid.

Elsment Type:
Storage Type:
Number of Bytes:
Emits*

633~T5I-23~001

X100
X033

¥et Time Tag Corr

rosecards,

T&is_vg;ge is
{{GDR:1]} o

nteger
signed
z i
microseconds
5000
-£500
-5300

-i& Off Nedir _Angle B8C

Engineering value

caiculated

Eiement Type:
Sterage Type:
Kumber of Bytes:
Tnits:

¥inimum ¥al:
Fominal Val:
¥azmimum Val:

4.4.115 OOB_Fliag

A bit flag set by aigorithn

for the altimeter off»nad%r pclntlng 3
from the guaternion elements relating the sate
pody-fixed axis, the orbit-reference’ aX’S and the- comman
and lntEXmOAaLeﬁ to altimeter time.

integer
unsigned

2
millidegrees
G

"]

1008

+£6009 to indicate the guality of the

Operqtlo nal Orkit Ephemeris data used to earth-locate the cutrrent

fraw

Elsment Types
Storage Type:

- Number of Bytes:
Tnits:

Mipimum Val:
Homimnal Val:
Maximom Vals

Zerc bit indicates good data.

bitfield
bit

1

¥/A

o

o

1

50
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$.£.138. Operation ¥ode Byte

One byte tThat identifies the primary channel, the paramebter set,
the type of last reset, the current resclution, and the first frame
of the science after 2 reset. Sees the Altimeter Fiight Scfiware
User's Guide for bit definitions.

Elenment Tvpe: bitfield
Storage Type: bit
Fumber of Byteg: i

Unitse N/A
Minizum Val: 0

Nepimal Ysli: N/&
Hazimum Val: X'FF?
4.4.217. Operator_Neots Keywd

The Operator Note Xeywd is the lefimost string in a "Revword=value®

miscellaneocus notes or comments.

statenment that describes the correspending data object
Operator Note Value.

Element Type: string

Storage Pype: Character

Number <of Bytes: i3

Tnits: N/A

Hinimum Val: NiA

Nominal Val: Operator Note

Maximum Val: NJ/A

4.4.118. Operator_ Note Value

The Operator Note Value is a text field which provides

{{GDR:3]}

Element Type: string
Btorage Type: character
Number of Bytes: &0

Units: N/A
Minimum Val: N/A
Hominal Vals N/A
Mazimum Fals N/A
£.4.339. Oxder_Filag

Flag indicating inconsistency between minor frame UTC and UTC

converted from Altimeter science frame clock.

Zero indicates good

data. Always set tc zero for THMR SDR records.
Element Type: bitfield

Btorage Type: bit

¥umber of Byites: i

n
ok




A1t SBR Datz 8I8-2

633-751~23-001

Unitss N/&
Himimum Yals O
Nominal Vals o
¥zximum Tal: i
4.4.120. Pass_Count 3lt

Telemetry byte fror minor frame 124.
Software User's Guide for definition.

See the Altimeter Flight

Element Type: integer
8torage Type: unsigned
Number of Bytes: i

Units: counts
Minimum Val: 0
Hominal val: N/Aa
Mawimum Val: 255
€.4.121. Pass_Number Reywd

The Pass Number Xeywd is the ieftmoststring in a&#ﬁéyward=Véiﬁe“

statement that describes the cerrespeonding  data Toblect
Pass Number Value. B
Element Type: string

gtorage Type: character

¥unber of Bytes: il

Pnits: N/A

Minimum Val:s NfR

Heminal vals Pass Number

¥azmimum Val: N/&

4.4.122. Pass_Number Value

Fach half rev of

the repeating orbit, from max/min to minsfmax
latitude, is assigned a unigue number.
twice the number of revs in a repeat cvcie.

The numbers run from 1 to
This nunsber is used

To facilitate the sorting of data for science applications.

Element Type:
Btorage Type:
Kunber of Bytes:
Units:

Hinipum Vals
Nominal val:
¥aximum Vals

integer
character
3

counts

1

NjA

254

52
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§.4.1232. Pitch _8TR

Satellite pitch attitude derived from satellite telemetlry
interpolated to altimeter tims.

Element Type: integer
Btorage Type: signed
¥umber of Bytes: 2

Units: ‘millidegrees
Einimum Yal: -2000
Fominal val: K/A

Magimum Vals 2000

4.4.124. Producer Agency ¥Name Raywd

The Producer Agency Name Keywd is the lefimost string:-in a
"Keyword=Value" statement that describes the corresponding data
object Producer Agency Name Value.

Element Type: string

Storage Type: character

Number of Bytes: 20

Tnits: H/A

Minimum Vals H/a

Newinal Vals Producer Agency_ Name
¥axmimum Vals N/A

4.4.125. Producer Agency Hame Valiue

The Producer Agency Name Value provides the name of the government
agency producing the datz product.

Elienent Type: string

Sterage Type: charactear

Number of Bytes: 4

Units: N/&

¥inimum Val: CNES

Nominal vals <depsnds on data product>
¥aximum val: NASA

4.4.128. Preducer Institution Name Reywd

The Producer Institution Name Keywd is the lefinost stxlwg <in a
"Keyword=Value® statement that describes the correspeonding data
ocbiect Producer Institution Name Value.

Element Type: string
Stoerage Type: character
Humber of 3ytes: 25

Unitss /A
Hinimum Val: N/A
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Xominal Yalis Prcducer“zastl+“tzo Name
Mawipum Val:z W/A

4.£.227. Producer_Ianstitution Hame Value
The roducer Institution Name Value identifies a university,

research center, NZSA or CNES center or other institution
asscociated with the production of a data set.

Element Type: string
Storage Type: character
¥umber of Byies: 3

Dnits: NFiA
Hinimum Vel CLS
Wominal Vals N/a
¥aximum Yal: JPL

4.4.128. Product Create End Time Xeywd

The Product Create End Time Rey@d is .the J.eftmest strlng 3.*1 a

"Keyword=Value" statement that describes the correspondingdata
object Product Create End Time Value.

Blement Type: string

BEtorsge Type: character

Number of Bytes: 23

TUnits: N/A

Hinimum Vals N/A

Fominal Val: Product_Create End Time

Hazimum Tals N/A

4.4,129. Product_Crezte End Time Value

The roduct_Create End Time Value specifies the data product

gene*atlon end time in CCSDS ASCII time format.

Elsment Type: tine

SBtorage Type: time_ascii
Humber ¢f Bytes: 17

TUnits: VAY clock tinme
Minimum Val: 1990001700 00:00
Nominal Vals N/A

Mawimum Vals 99098 -388T23:58:60

4.4.130. Product_Create start Time Xeywd
The Product_Create_Start Time Xeywd is the leftmost stzlng in a

ngevword=value" statement that describes the corresponding data
objact Product Create Start Time Value.

5&
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-4%€'1329 Raage Blunﬁe& Elags ?zt c

,co*respordlng flag 1s set to one. Zero bits 1nd1ca+e

'Numbez ‘of Bytes: 3

N/A
{J I X' o00060e
“Ro _fal,?al. N/A
Hazxgipum Val X'OFFPFF?

‘Bit flags set by algorithm t1016 for thé Xu band range

=strazght Iine. If the deviation’ ‘excesds a prescr

Element Type: string

Storsge Type: character

Fumber of Bytes: 25

Units: N/B

Minimum Val: N/A

‘Hominal Val: Product Create _Start . Time
¥azinim Vals ¥/A

£.4433%, ?zoﬁact;cxa&te;s%aztﬂfim@;?a&aé

The Preduct Create Start _Time Value . spec;fles the &atpi'
generation start time im CCSDS ASCII time format. ‘

time _

time gscii

17

VAX" clsck,t¢me o

9999—3u6¢23 591 ‘60

range value is checked for QEVlatlon from tbe bes”
Fine. If the deviation exceeds a “prescribed

Bits are defined as fOllOWS‘

Bit Definition
0~12 Flags Corresponding to c Band Range Véiﬁé
20-23 Spares.

Element Type: bitfield

-Stozage Type: bit

ém§}133- Raage;ﬁiuaﬁexgﬁiagS'Fit Lo

Each ‘range wvalue is checked Zfor ~deviation from =~ the

the cor”esponélng flag is set to one.  Zero blts lDaL
data.  Bits are defined as follows:

55
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Bit Cefinition
0-19 Flags Corresponding to XKu Band Range Values 1-20
20-23 Spares.

Element Type: bitfieid

Etorage Type: bit

Humber of Bvtes: 3

Tnits: K/A

Mipimum Vals X1000000°

Nezimal Yal: N/A

Mamimum Val: XQFFFFF®

 4.4.134. Range Blunder Flags Limit C

Bit flags set by algerlthm‘tzﬁle for the C band range values. Each
range value is checked against a2 nominal range. If the ﬁ;f@erence
exceeds a2 prescribed limit then the corresponding . £lag is.set to
one. Zero bits indicate good data. Bits are defineﬁ as. fallcws'

Bit Definition
g-18 Flags uc“respe4ﬂlna'ta C Band Range Values 1-20
20-23 Spares.

Eliement Type: bitfield

Storage Type: bit

Number of Bytes: 3

Tnits: N/A

¥ipimum Tal: X*000000°

Heminal Val: N/A

¥awimum Val: X'QFFFFF?!

¢.4.135. Range_Blunder_Flags_Limit X

Bit flags set by algorltnm £101i6 for the XKu bandé range values.
Each range value is checked against a nominal range. If the
difference exceeds a prescribed limit then the correspending flag
is set to one. 2ero bits indicate good data. Bits are defined as
follows:

Bit Definition
8-1% Flags Corresponding to XKu Band Range Values 1-20
20-23 Spares.

Element Type: bitfield

gtorage Typse: bit

Fumber ©of Bytes: 3

Unitss N/A

¥inimum Val: X7000000°

56
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¥ominal ¥al:
Mamimum VYal:

£.4.138 Range C

533-7851-23=002 “Haren 13, 1983

Engineering value for 20/frame altimeter range measurements for the
T b

and.

Eligmant Type:
Sterage Typs:
Number of Bytes:
Units:

¥inipum ¥al:
Kominal val:
Mamiounm Val:

4.4.137 Range K

integer
unsigned

4
millinmeters
13230006000
1343000000
1383000000

Engineering vaiue for 20/frame altimeter range measurements for the

K band.

Element Types
Storage Types
Nunber of Bytes:
Units:

Minimum Val:
Nominal Val:s
Mawimum Tal:

4.4..38 Ranges_ Rate

Engineering wvalue
primary channel.

integer
unsigned
4

milliimeters
1323000000
1343000000
123830080600

for 20/frame altimeter range rates for the
Note:

The altimeter can track te +50 m/s {50000

mm/s); extreme values are truncated in the SDR.

Blenent Type:
Storace Type:
Mumber of Bytes:
Tnits:

Hinimum Vals
Wominal Val:
Mazimum Val:s

integer

signed

2
millimeters/sec
-32768

N/A

32787

4.4.13% Rev_XNumber_ FReywd

The Rev Number Xevwd is the leftmost string in a "Keyword=vValue"

statement that
Rev_Number_ Value.

describes the

corresponding  data  object

(4]
]
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Element Type:
Btorage Type:
Number of Bytes:
Tnits:

Minimum Val:
Nominal Val:
Haxwimum Yals

E833=-F5i~253~900%

string
character
10

/A

N/A
Rev_Number
N/A

from lzunch

March iS5, 1993

{ints rev 03,

4.4.340 Rev_Nuzmber Value

Revoluticn (orbit) number counted
incremented at the ascending node, during which this pass begins.
Element Type: integer

Etorage Type: character

Humber of Bytes: 5

Units: counts

Hinimum Val: o

wominal Vals N/A

Yaximum Val: 29599¢

4.4.141 Roll_8TR

Satellite roll attitude derived Ifrom

interpoliated to altimeter time.

Eliement Typet
Storage Type:
Number of Bytes:
Tuite:

Hinimumw Vals
Nominal val:
Kazgimum Val:

4.4.142

integer
signed

P
millidegrees
-~2000

N/A

2000

Sat_Alt BItSDR

sateilite telemetry

Altitude of satellite center of mess above the reference ellipsoid
measured along the normal to the ellipscid at the time tag and

based on the O0E.

Element Types
torage Type:
Nuaber cof Byies:
Unitss

¥inimum Vals
Nominal Vali:

Maximum Vals

integer
unsigned

%
rillimeters
132300G000
13430000060
13630000090
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4.£.142 Sat_2lt Hi Rate RITLSDR

The difference of the satelliite altitude at each of the high rate
nelgﬁt points from Sat_alt A1tSDR, which is at the frame time
{Time Past "Egoch_ﬁ;tSﬁR}. These values are needed to &o orbit
replacement without having the original orbit and software.

Element Type: integer
Steorage Type:? signed
Bumber of Bytes: 2

Onits: millimeters
Minimum Val: ~32768
Nominal Yals N/A
Hamizmum vals 32767

£.4.144 Senser Name Feywd

The Sensor Nape Xeywd is the leftmost string in a *Reyword=Value"
statement  that describes the corresponding data-  -Cbiect
Sensor_Name Value. S

Eliesment Type: string
Storage Type: character
Xunber ¢of Bytes: 11

Tnits: N/A
¥inimunm Yal: N/A
Nominal Val: Sensor_Nane
¥axinum Val: N/&

£.4.145 Sensor_Name_Value

The Sensor_Name Value provides the name of the instrument or
hardware used to acquire the data.

Eiement Type: string

Storage Type: character

HNumber of Bytes: 30

Units:s N/A

Micimum Val: ALT>Altimeter

Nominal Val: <depends on data preoduct
Maximum Val: TMR>TOPEX Microwave Radiometer

$.4.146 SFDU_ClassI_Fozmat Id

The SFDU_ClassI_Format_Id is the TYPE identifier which is part of
the fundamenktal structure used to build SFDUs, comprising a TY?E
a LENGTH, and a VALUE field, and *efervea toas a TYDE-LxﬁG“H—VAEHE
Obwect {(TLVO) . The TYPE and LENGTHE fields together make up a
xed-iena*h "iabel® followed ny a variable length VALUE f£isld.
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Tme TYPE field has four subficlds:

The first subfield ({octets ©¢~3) identifies the agency with
registration responsibility for the data description information
contained in cctets 8-1i, in this instance NWPL.

The second subfield (octet 4) contains the Version ID which
identifies the structure and coding of the label. In this case,
Version=1, which indicates that the LENGTH field is & decimal
number 8 octets in length with leading zeros as necessary.

The third subfieid (ocktet 5) is used to ciasszfy the type of data
contained within the VAIUE field. Class=I indicates that the VALUE
field contains application data.

The last subfield of the TYPE £field {octets 8-11) contains an ID
of the data description information which includes the definiticn
of the format and parsing rules, as we¥l as the seéemantic meaning
of the value field. This value is assigned by the JPL SFDU Control
Autherity, and is a mechanism by wnéch,the format” SEEle1e§ ln‘iﬁls
specification is registered as an 'SFDY. This- Subfleid h, z
assigned the value T00LI for the Alt SDR Data SIS, T002 for The THMR
SDR Data SIS and TO03 for the GDR Data SIS

Eiement Type: string
storage Type: character
Number of Bytes: 12

Units: N/A

¥inimum Vals N/A

¥Nominal Vai: NIPLIIOONXXX
Mexzimum Val: N/A

4.4.147 SFDU_ClassI_Length_Value

Length in bytes of header and data following the SFDU I l&bel! in
a pass file. The nominal value is approximately (5552448 for Alt
SDR Data, 00813400 for {(I)GDR Data and 00062872 for TMR SDR Data.

Blement Type: integer
Storage Type: character
Number of Bytes: 8

Units: counts
Minimum Val: ¢0001300
¥ominal Val: N/R
¥axinmup val: 6‘606008

' 4.4.148 SFDU_ClassZ_Format_Id

The SFDU_ClassZ_Format_Id is The TYFE identifier which is part of
+he fundamental structure used to build SFIUs, comprising a TYPE,
LENGTH, and a VALUE field, and referred to as a TYPE-LENGTH-VALUE
Cbiect (TLVQ). The TYPE and I1ENGTH fields together make up a
fixed-lencgth "label®™ followed Dy 2 variable length VALUE field.
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The TYPE field has four subfielids:

The first subfield (occtets 0-3) identifies the agency with
regwstratwcn reSﬂ0ﬁ51b11*ty for the data description 1ﬁfnrmatlon
contained in octets 8-11, in this instance CCSDS.

The 'second subfield (octet 4} contains the Version ID.
identifies the structure and coding of the label. In thi
Version=1, which indicates that the IENGTH field is a ~decinal
number 8 octets in length with leading zeros as necessary.

The third subfield (octet 35} is used to classify the type. ofkﬁata
contained within the VAILUE figld. <Class=Z indicates the s
a data unit that is cormposed of one or more TLVOs. '

0‘ ,he data deSyrlleOF ;n;ofmat=en W
of the format and parsing rules, as weli
of the value field.

Element Type: string

Storage Type: Character

Number of Bytes: iz

Tnits: N/A

Hinimyunm Vals N/A &
Keorinal ¥Vals CCSB1Z000001

Haximum Vals: N/A

4.4.149 STFDU_ClassZ LengIh Value

The SFDU_ClassZ_length Value specifies the length of SﬁEH‘CIass 2
data descr;ptzon.

Element Type: integer
Storage Type: character
Xumber of Bytes: g

Units: counts
Hinimum ¥als : 00001900
Nominal Tal: N/B
Maximum Vals 05500000

4.4.150 BI8_Id Feywd

The SIS_Id Keywd is the leftmost string in a
statement that describes the corresponding
8IS _Id_Value.

Blement Type: string
torage TyYpes character

Wumber of Bytes: s

Units: N/A

¥inimum Vals /A

oh
Pt
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Bominal Val: SIs8_1Id
Hazwimum val:s K/A

4.4.3181 SIS_3Id value
The SIS Id Value provides the document and version date af'the

Software Interface Spec;flcatlop that describes this éat : sduct.
”he format for this element is: " e

UK =K ~KH =K/ VT <MM~-DD

where the value tc the left of the dlaaona* is %
nunber of the SIS descriking the dat'“ jcb and the rlgh
is the document ﬁate, e.g., 533-751-23-<004/1990-10~01. o

string
<haracter
25
N/R
633~751w23~§01f%§9$“lﬂ—Gi
H/A
633=752~ 23-621/99-

4.4.352 .smaothaﬁ;v_att (o]

nortlon of the c band ﬁave orm te&at LI ’
waveforn in the vici inity of tne track:: t_{the ACC ga'=
a2 function of the attitude ang¢e and ‘thus: can be used ag’
e procédurées for attitud est.mak;on -an&
Sors ctlcns icr attitude efﬁects
alqc ithm £35135,

Element Type: integer
Storage Type: signed
XNumber of Bytes: 2

Toits: . 001 ratic
Minimum Vaiz ¢

Hominal ¥als N/&
Maxgipinm Tals 32767

4.4-,%53 Smoothed V_Att Flag C

Flag: “hlch indicates if the correspon 1pg‘8neothe§ V. Att
by ©5I35 was ‘out of rande and set to zero. Zero value ‘e
inGicates good data. -

?Kament ?y;@. bitfield
8 = bit

1

N/A

&2
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Minipum Val:
Nomimal Val:
Mazimpum Val:

4.4.154

.533-?3&~234991 Kawah 35, 1993

ket 3 O

gmoothed ¥V _Att_Flag X

Fiag which indicates if the CO”I&SPOBﬁlﬁg Smoothed V_Att Kicomyuted
by t5135 was cut of range and set to zero. Zeroc valus of this’ flag

indicates good data.

Element Type:
Storage Type:
Humber of B2vyies:
Units:

Minimum Tal:
Nominal Val:
Mazimum Val:

L4, 155 SQOGtﬁeﬁ.ﬁv_att_K

This value is an indicator of
portion of the Ku band waveform relative to the amp
waveform in the vicinity of the track po

a function of the autltade angle and t

te procedures

corrections for attitudes effects.

algorithm t5135.

Eleaent Type:
Storage Type:
Number of Bytes:
Onits:

Minimum Val:
¥Wominal Val:
¥azipum Val:

4.4.156

bitfield
bit
1

N/A

o e

 the amplitude of the

attitude estlmatlon and for

ing
This value is calculated in

integer
signed

2

.801 ratio
o

N/A

32767

Solar Array Pitch Anglie STR

Engineering value for the sclar array pitch angle derived from
satellite telemetry and interpolated to zltinmeter time.

Eiement Type:
Storage Type:
Number of Bytes:
Units:

Minimum Yal:
Neminpal Val:
MHaxinuom Vals

integer
unsigned

2

0.1 degrees
0

N/a

3599
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£.4.157 Solar array_ Temp DIff

Solar array ‘temperature difference computed by ti308 and

interpolated to zltimeter time.

Eiement Type: integer
Storage Type: signed
Hunber of Bytes: 1
Units: deg C
¥inimunm VYal: ~128
¥Wominal val: K/R
Haximum Val: 127

4.4.158 Source Name XKeywd

The Scurce Name Keywd is the leftmost string in a "Keyword=Value®
statement that describes the correspontéing data gbject
Source Name Valua.

Eiement Type: string
Btorazge Types character
¥umber of Bytes: 11

Units: N/A
Minimum Val: K/A
Wominal Vai:s Source Name
Hamgimum Val: N/&

4.4.15% Source Xame Value

The Source_ Name Value refers to the spacecraft, instrument, etc.

which contains the sensors.

Element Types
torage Type:
Number of Bytes:
Tnits:

¥inimum Val:
Kominal ¥al:
¥axinum Tal:

4.4.31680 Spare

Spare.

Eiement Type:
Storage Type:
Number of Bytes:
Unitss

Einimum Val:
Nominal Val:
Haximum Vals

string
character

14

N/A

N/A
TOPEX/POSEIDON
multiple

integer
signed

N/A
-128
N/A
127

&4
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4.4.161 spare2

Two-byie sSpars.

Element Type: integer
Storage Type: signed
Number of Bytes: 2
Unitse N/A
¥Minimum Val: -32768
Heminal Val: N/A
Maximum Vals 32767

4.4.162 Spare Al1Eng

Spare bytes to pad the engineering record to the same size as the
science record. '

Element Type: integer
Storage Type: unsigned
BEunber of Bytess 1

Units: N/A

¥inimum Vals
FNominal Val:
Mamimum Val:

OO0

4.4.183 STR_Franmes Received_ FXeywd

The STR_Frames Received Xeywd is the leftmost string in a
"Keyword=vValue® statement that descrides the corresponding data
cbiect STR_Frames_Received Value.

Elenment Type: string

Storage Type: character

¥umber of Bytes: i%

Units: N/&

Minimum Val: N/A

Nominal Val: STR_Frames Received
¥azximum Val: N/A

4.4.164 GSTR Frames Received _Valius

Number of satellite engineering telemetry frames received in the
SDS STR file for the current pass.

Element Type: integer
Storage Type!: character
Number of Bytes: 2

Unitge counts
Hinimum vals 0

Nominal Val:s 535
Mamimum Vals &0
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£.4.185. sSum Count

See the Altimeter Flight Software User's Guide for definition.

Element Type: integer
Storage Type: unsigned
ﬁ%mber ©f Bytes: i

: counts
‘Hom na& Val: N/A
Haximum Val: 255

4.4.168. Eynchronizer Xode Bits

- Twe bytes {16 bits} as they are sent to the altimeter: symchran&zﬂr
‘to contrecl its operation. Bits are defined as fcllaws* i

Big Definition
G Ku PRF Select
8 - 4 Khz
‘ 1~ 1 Kbz
1 Burst Start Bandwidth

G - C Starts Rurst
i1 - Eu Starts Burst
2 CAMPIN Enable
G - C-Band OFF
i1 - C-Bang On
3 ¥u TWTIN Enable
0 - Ru-Band Off
1 - Ku-Band On
4 CAMPQUT Enable
1 te ¢ --> High Attenuaticp; C Transmit- “nhlblt
¢ to 1 --> Normal C Transmission
z RKu TWIDOUT Enablie
0 to 1 —-> High Attenuation; Xu Transmit I
1 to 0 --> Normazl RKu Transmission
2 ¥ode
¢ - CH ¥Mode
1 - Chirp ¥Mode
Ki Cal/Operate Sslect
0 - Operate
1 - Czlimrate
8 Cal Atrenuator Seiect
g - C Attanuator
i - EKu Aftenuvator

9 C Bandwidth Select
4 -~ 320 MHz
1 = 100 Mhz

10 T/R Switch Select

o — Normal State
i - High Attenuate
1i-15 Spares.
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Eisment Tvpe: bitfield
Storage Types bit
Huzbher of Bytes: 2

Tnitss NfA
Minimu= Val: 0
Hominal Val: N/A
Hawinmum Yal: X'FFFE?

4.4.167. Test Hode

Byte indicating if a test mode has been commanded.. . 4
Altimeter Flight Software User's Guide for bit definitions.

Elexzent Type: bitfield
8torage Type: biz
Number of Bytes: 1
ants, RfA
Hinigom Yals g
Wominzl valis N/A
Maximum Val: X*FF?

4.4.168. Time Corr Rate Coarse

The high-order part of the time correlation rate, daﬁia?&‘ “hat

Rate {plccseconds/count} = Tﬁme;corrwkate_coarse:4%’ *
Time Corr _Rate_Fine.

Element Type: integer

Btorags Type: unsigned

Hunber of Bytes: 4

Units: picoseconds/count

Minimum Val: o

Neminsl Val: 576562

Hazimum val: 959935399

4.4.16%. Time Corr Rate Fine .
The low-order part of the time correlation rate, defined s 1at
Rate (picoseconds/count) = Time Corr_Rate Coarse + 1.F *

Time Corr Rate Fine.

Element Type: integer

Storage Types unsigned

Number ¢f Bytess 4

Tnitss: attoseconds/count
Hinimum Vals: o

¥ominal Vail:z 500000

Mamimum vals 985399

&7




3

Alt SDR Dats SIZ-2 §33-751-23~00L

4.4.170. Time Zpoch Eeywd

The Time FEpoch Keywd is the leftmost string in a “Kvaaréfﬂf*'
statement that gescribes the corresponding data - object

Time Epoch Value.

Element Type: string
Etorage Type: character
Humber of BEyiss: i¢

Units: N/A
Yinimum Vals X/a
Wominal Val: Time Epoch
HEmimum ¥als NfA

4.4.171. Time Epoch Valus

Zero point of time from which data times are measured. in

standard format YYYY-DDDTHH:M¥:SS.FFFFFF to.  the ~mnearest

mnicrosecond. Preferred Zeroc point is Janﬁh S58
00:00:00.000000 (CCSDS standard). ' R

Bliement Type: utc

Storage Type: time ascii

Rumber of Bytes: 24

Units: TIe _
Hininum val: 1858-001T00:00:060.600000
Komipal Vals 1858-001T00:00:00..000000
¥aximum Vals 1902=001T00:00:00.000000

4.4.172, Time First Pt Reywd

The Time First Pt Keywd is the leftmost string in a YReyword=value®
statement that describes  the corresponding  data
Time First Pt Value.

EBleoment Typa: string
Sterage Type: character
Humber of Bytes: i3

Units: N/a

¥izninum val:s N/A

Nominal Vals Time First Pt
Maximum Val: N/A

4.4.173. Time First Pt value

UTC time of first data point in the current pai_;s:s:'.
standard format YYYV-DDDTHH:MM:S5S{.FFFFFF

Element Type: ute
Btorage Type: time ascii
Mumber of Bytes: 24
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Unitess UTC
Hinimum val: 18831-003T00:006: GOL.0000007
¥ominzl val: N/A
Mazimum Yal: ?999-366?23:59:6@{*99999§}

€.4.3174. Time Last_Pt Reywd

The Time Last Pt _Keywd is the leftmost string in a "Keyword=Value®
statement  that describes the corresponding data object
Time_last Pt Value.

Elenment Type: string
Stcecrage Type: character
Number of Byties: 12

Bnits: H/2

Minimum Val: N/A

Nominal Yal: Time Last Pt
Mamimum Val:s N/A

£.4.175. Time Last ¥t Value

UTC time of the last data point in the current pass. Given in
standard format YYYY-DDDTHH:MM:SS[.FFFFFF].

Elexzent Tvpe: ute

Etorage Types time_ascii

Rumber of Bytes: 24

Units: UTC

Minimum val
Nominal vzl
Maxzimue Val

1881=001T00:00G:00[.000000]
/A
9899-366T23:59:50].995988]

62 09 4

4 . ‘g = 1? 6 a Eim@_ﬁ&st_REs&t

Time elapsed between the Time Epoch_Value and the time of the last
reset of altimeter on-board computer. Representation is CCSDS day
segmented binarv. See Appendix D for more details. Note: .. This
value is not meaningful, as it is net calculated by SDS processing.
Use Time Last Reset Raw to detect resets.

Zlsment Type: utc
Etorage Type: utc_binary
Fumber of Bytes: 8

Unitss ure
Minimum Vals e}

NHominal Yal: N/2
Maxioum Val:s NfA

63
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4.4.177. 7Time Last Regei Raw

Telemetry raw counts of the time of the last reset of the altineter
on-board ccmputer. The bytes are stored in telemetry corder.

Eiement Type: integer
Sterags Type: unsigned
Humber of Bytes: &

Units: counts

Minimun Val: o

Hominal Tals N/A

Mazmimum Val: X FFFFFFFFFFTT?

4.4.178. Time Past Epoch AltEng

Time elapsed between the TimemEpech_?alue and the altimeter
engineering frame time tag of the first minor f:ame.
Representation is CCSDS day segmentad binary. See A@yendlx D for
more details.

Elepent Type: utce
Storage Type: utc binary
Hunker of Bytes: 8

Units: UTC
Minimum Vals o

Womimal VYals NfA
Hazximuz Val: N/A

4.4.179. Time Past_Epoch AltSci

Time =2lapsed between the Time E _Epoch Value and the altimeter science
midframe time. This is the time that corresponds to the fitted
i/frame data point. Representation is CCSDS dav segmented binary.
See Appendix D for more details.

Element Type: ute
8torage Type: ute binary
Kumber of Bytes: g

CTnits: UTC
Minimum Vals o

Hominal Val: N/A
Mazinum Vals N/A

$.4.180. Tipe Bhift Midframe

The frame time shift from the first height in a science data frame
to the middle of the frame, added o the corrected altimeter
science frame time tag to produce Time Past _Epoch AltSci. ‘This
value is sutpu* by algorithm t11ié5. If the number of wvalid range
measurements is insufficient to calculate the shift, the wvalue is
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set +to the vwvalue from the previous frame and bit. ¢ of
Alt Sci Prelim Flags is set to 1. {[SDR:1}}

Element Typea: integer
Btorage Type:d signed
Number of Bytes: 4

Tnits: nmicroseconds
Minimum Vals 300000
Hominal Wal: 568860
Maximum Yals 520600

£.4.18% TUTC _Conv_Fiag aliEng

Bit flags indicating an eryor in the UIC time of the
éngineering f£rame or in the UTC conversion of the alitim
reset time. Zero bits indicate good data. Bits are de
follows: R

Bit Befinition

¢ Altimeter Erngineering Time Flag _

i Altimeter Last Reset Time Flag (alwayvs seét)

2=7 Spares. . -\ PP
Element Type: bitfield
Storage Types bit
Number of Bytes: 1
Unitss N/A
Minimum Vals 0
Hominal Vals Xip2:t
Maximum Val: X103¢

4.4.182 UTC_Conv_Flag_altsci

Flag set by algorithm t1007 to indicate an error converting the
clock to UTC. Zero bits indicate good data.

Element Type: bitfield
Storage Type: bhit
Nunber of Bytes: 1

Cnits: ¥/A

Hinimum vVal:
Nominal Vals:
Mazimum Val:

OO

£.4.183 VBWHE AILSDR C

10/Frame Significant Wave Height-related voltage (data number). for
the € band. ' .

i



¥arch 15, 1593
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Elsment Tvyne: integer

Storage Type: unsigned

¥umber of Bytss: 1

TCzits: counts

¥Einimum YVal: o

Eeminal Val: N/A

Mamimum Tal: 253

é‘n%&l‘3§o

VSWE_AlESDR R

10/Frame Significant Wave Height-related voitage (data number) for

the X band.

Element Type: intesger
torage Type: unsigned

Xumber of Bytes: 1

Tnits: counts
Minimum Val: g
Nominal Val: N/A
Mazimum Tal:s 285
4.4.185. Waveform Flags Ei

Bit flags set by algorithm t511¢ indicating the usability of the
altimeter nigh rate waveforms for further processing. Zero bits
indicate good data. Bits are defined as folliows:

i sl . o s =

0 R1_REF Threshold Test

1 R2_REF Threshold Test

z R3_REF Threshold Test

3 R4_REF Threshold Test

4 Fregquency Test

5 Track Type and Current Mode Test

&-7 Spares.

Element Type:
Storage Type:
Kumber of Bytes:
Tniteg:

Minimuowm Val:
Nominal val:
Heximum Fal:

é-éels'sw

pitfield
bit

1

N/A

O

8]

X337

Raveform Flags Lo

Bit flags set by algorithm %5110 indicating the usability of the

altimeter low rate waveforms for further processing.
indicate good data.

Zero bits

Bits are defined as follows:
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Bit Definition

0 RI_REF Threshold Test
1 R2_REF Threshold Test
2 R3_REF Threshold Test
3 Ré_REF Threshold Test
4 Freguency Test
5 Track Type and Current Mode Test
5=7 Spares.,

Element Type: bitfield

8torage Type: bit

Fumber of BEvies: i

Units: /2

Minimum Vals 2

Heminal Val: 4]

¥ezimuzm Fal: X*3F°

4.4.187. Waveform Samps Ei

e ©of 10 sets of 64 raw high rate waveform samples.

Eilement Type:
S8torage Type:
Nurber of Bytes:
Tnits: '
Minimum Val:s
¥ominal VYal:
¥axmimum Val:

integer
unsigned
&4
counts
{0} 66
N/A
{255} 64

£.4.2182. Waveform Samps 1o

One of 5 sets of 64 raw low rate waveform samples.

Eilsment Type:
EBtorage Type:
Hunbar of Bytaes:
Onits:

Minimum Falce
Nominal ¥al:
Hazimun Yal:

integer
unsigned
&4
counts
{0} 64
N/A
{255} 64

4.4.18%. Waveforn Scale EI

This byte contains an index to allow the extraction of the scaling
factor used to restore the high rate waveform samples o original

values.

Element Type:
torage Type:
Wumbexr of Bytes:

integer
unsigned

3
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Tnits:s counts
¥inimum Veal: O
Feminal Val: NfA
Haximum Yals 15

4.4.199. Waveform Beale Lo

This byte contains an index to allow the extraction of the scaling
facter used to restore the low rate waveform samples to eriginal
values, P

Eiement Typat integer
Sterage Type: unsigned
Humber of Bytes: 1

Tnits: counts
¥inimum Yai: 2
Nominal val: /A
Haxwimum Vais is

4.4.191. Yaw STR

Reserved for satellite yaw attitude @
telemetry interpolated to altimeteritime in
zerc, unless yaw computation is added to’processing.

Element Type: integer
Storage Types signed
Nunber of Bytes: 2 _
Tnits: .01 deg
Mipimum Vals -iBOCO
Nominsl Val: N/A
Maximun Val: 18006
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APPENDIZ B - ACRONYMS

AGC
At
ANSY
ASCIE

CCSDS
CRC
DEC
¥DD
FRD
GDR
ICD
IGDR
IS0
JPL
N/a
NASA
NODS
OCE
D
0D
POE
RDD
RMS
SODs
SDM
SDMS
sop
SDPS
SDR
SDS
SDT
SFDU
SIS
SRD
SSH
STR
SWH
TBD
TBS
TCes
TGS
TLVO
THR
uTC
VAX
VS

Automatic Gain Control
NASA Altimeter
American Naticnal Standards Institute
American Standard Code for Information Interc change
(restricted to Intermational Use positions nflzsejsés)
Consultative Comrittee on Space Data Svs*ems i
Cyclic Reanndancy Check

Digital Eguipment Corporation

Functional Design Document

Functional Reguirements Document

Gecophysical Data Record

Interface Contreol Deocument

Interim Geophysical Data Record

International Organization for Stapé&rdzzatlon
Jet Propulsion Laboratory
Not applicable
¥aticnal Aercnautics and Space Adm;rzstrat
NASA Ocean Data System

Operational Orbkit Ephemeris {predict ved;
Project Document

Precisicn Orbit Determination

Precision Orbit Ephenmeri
Release Description Deocument

Root Hean Square

Science Data Distribution Subsystem
Science Data Management progran set
Science Data Management Subsvstenm

Science Data Processing program sst
Science Data Processing Subsysten

Sensor Data Regeord

Science Data Subsysiem

Science Data Tean

tandard Formatted Data Unit

Software Interface Specification

Software Reguirements Document

Sea Surface Height
Selected Telemeitrv Record

Significant Wave Height
To Be Determined
To Be Supplied :
Telemetry, Command, and Commpunications Subsy:tem
TOPEX Ground System
Type-Length-Value Object {(SFDU)
TOPEX Microwave Radicometer

Coordinated Universal Time
trademark for DEC line of 32-bit computers
trademark for VAX Virtual Memory operating Svstem
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AFPENDIEZ B -~ FRODUCT EZAMPLE

CCSDIZ00000innnnnnnnNIPLLIIC0TOC I nmmmnmmm ;<CR><LE>
Producer Agency MNane = MASA F<OR><LF>
Producer ?nstltutlon HName = JPL FLCR><LE>
Source Name = TOPEX/POSEIDON 3 <CR><LF>
Sensor Name = ALT>Altineter ; <CR><LEF>
SIS_Id = 633-751-23~001/193%1~-06-12 : <CR><LF>
Product _Create_Start Time = 19%2~123T12:34:36 ;RCR><LF>
Pvaduct Create ﬂnﬁ Time = 1982-3123T13:54:32 ;<CR><LF>
qenerathg Scftware Fame = SDP_ALTSDRGEN.EXE : <CR><LE>

Build Id = £33-755/1%93-01-15 s<CR><LF>
Operator_Note = H
Cycle Number = 12 s <CR><LE>

Pass Number = 123 < CR><LEF>

Rev Number = 1647 ; <CR><LF>
Equator Longitude = 123.45678% ; <CR><LF>
Equator Time = 1892-012T21:02:53.230000 ; <CR><LF>
Time First Pt = 1992-012T20:34:12.345673 1 <CR><LE>
Time Last Pt = 1992-012T21:30:21.876543 s <CR><LF>

Time Wnoch = 1958-G01T00:00:200.000000 ;<CR><LF>

alt SDR SW_Ped= £33-755/1992-10~10 1 <CR><LF>

A1t _SDR Gap_Count = 5 ;<CR><LE>

Alt Scz _Frames Recelved = 3350 ;<CR><LF>

Alt zng Frames Recelvea = 418 <CR><LF>
STR_Frames Recelved = 50 <CR><LE>

alt Sci ?rames _Processed = 3340 <CR><LF>

Alt Eﬂg Frames . _Processad = 418 <CR><LE>

End of Header <CR><LE>

fAlt SDR Data record - 1472 data byvtes}

{Alt SDR Data record ~ 1472 data bytes]

[AlT SDR Data record - 1472 data bvtes]

<ECF>

Note: There are always the same number of header records {26 in
this example). Each record {(plus the 40 byte SFDU liabkel pair) is
padded on the right with ASCII spaces to £ill out the record to

1472 bytes. mommmmepm is the total number of byvtes in the file,
following the initial 40 byte SFDU labels., nannnnnn = DEmmmmsme20.
Thus, the total number of bytes in the file is mmmmmmmm+40 =
(Alt_Sci_ Frames Processed + Alt Eng Frames Processed + 26 + 1) *
1472,
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boundary. The bits are numbered from right to left © through 7.
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APPENDIZ © - VAX DATA FORMATS

211 SDS files are generated on Digital Eguipment Corporation (DEC)
VAX/VHMS computers, and hence contain datz which are ornganized
according to the VAX data formats. This appendix summarizes those
data Iormats which are relevant to SDS files.

C.1 VAY Addressing
The basic addressable unit is the 8-bit byte. Multi-byte

guantities are addressed by the least significant byte, and hence
bytes are stored in order of increasing significance.

C.2 VAX Data Types

C.2.1 Byte

A byte is eight contiguous bits starting on an addressab

7

A

R -

3

A byte is specified by its address A. When interpreted as a s¥gned
integer, a byte is a twos' complement integer with bits. of
increasing significance ranging from bit 0 through bit &, with bit
7 the sign bit. The value of the integer is in the range -128
through +3127. For the purpose of addition, subtraction, and
compariscon, VAX instructions also provide direct suppert for the
interpretation of a byte as an unsigned integer with bits of
increasing significance ranging from bit 0o through bit 7. The
valiae of the unsigned integer is in the range © through 255.

c.2.2 Word

A word is two contiguous bytes starting on an arbitrary byte
boundary. The 16 bits are numbered from right to left O through
is.

is o

f i .

! L
+ ———— <+

A word is specified by its address, &, which is the address of ‘the
byte containing bit ¢. When interpreted as a signed integer, a
word is a twos' complement integer with bits of increasing
significance ranging from bit € through bit 14, with bit 15 the

7

1
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sign bit. The value of the integer ig in‘the. .range 32768 thr
+32767. For the purpose of‘add'Licn, subtraction, and. c@m_a
VAX inst rnc‘lons also provide direct supmor* for the lﬂte
of & - word:.as ran - unsigned integer with hats o >
significancérrangEQQfoamfbit o through-bi- 15, The Vi
unsigned “integer is ‘in the range 0 through' 65535,

£.2.3 Longword

% longwerd is four contiguous bytes starting on an arbitra :
bouhdary. qu 32 ﬁlts are numbered from- rlﬁﬁt to Teft- 0 thro
31, S b

31

ﬂaf'bhe énteqer is.
?or the purgose '
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APPENDIZ D - CCSDS DAY SEGMENTED TIKE CODE

B.1 T-Field

"7ad3,ceht.coantersg
'coa“ter.

The segmented binary day count code Recommendation is as foljows:

Segment Width

{bits)

The: mzcroseccnds segxent.¢s opt ;onal. ‘Sinhce: thls coda 1s %;Cm'
based the leap second co*rectlon.must be maae.
D.2 P-Field

Bit 0 = G

Bits 1-3 = time code identification = 1006

Bit ¢ = epoch identification:

0 -= 1958 Jan 1 epoch (Level 1} {used by SDS}
i = Agency-defined epoch {Level 2)

Bit 5 = length of day segnhent:

0 -~ 16~bit day segment {used by SDS)
i =- 24-bit Gay sedgment

Bits 6-7 = reselution (number of optidnal.
segments) :

00 =~- millisecond
91 ~- microsecond
10 ~-— reserved-for Futureaase
11 = reserved for futhx
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For all 3DS date products, the P-Field is:

Bit ©
Bits 1-3
Bit 4
Bits §-7

2
160

Woo#

O
5}
Qﬂ-

R

I

Since’the P=Field is specified in this document, it is omitfed from
“the time codes in the data product.

“D:3 SDS Version of Time Format
Thus the form of day segmented binarv time codes used by SDS is:
i3 ¢

_@ays since o EEm
1958-C01TO0: 8060

mllilseccnds

AR | [1%]
b
[}

is5 8

microseconds + - - +
of milliseconds ! i 1A+S

- o +

ge






